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ISOQUINOLIKE COMPOUND MELANOCORTIN RECEPTOR LIGAKDS AND 

METHODS OF USING SAME 

FIELD OF THE INVENTION 

The present invention relates generally to the 
5 fields of medicinal chemistry and molecular pathology 
and, more specifically, to novel isoquinoline compounds 
and their use as melanocortin -receptor ligands and as 
agents for controlling cytokine-regulated physiologic 
processes and pathologies, as well as combinatorial 
10 libraries comprising such compounds. 

PACTOR9?NP TNFQUMgVTION 

The melanocortin (MC) receptors are a group of 
cell surface proteins that mediate a variety of 
physiological effects, including regulation of adrenal 

15 gland function such as production of the glucocorticoids 
Cortisol and aldosterone; control of , melanocyte growth 
and pigment production; thermoregulation; 
immunomodulation; and analgesia. Five distinct 
MC receptors have been cloned and are expressed in a 

20 variety of tissues, including melanocytes, adrenal 
cortex, brain, gut, placenta, skeletal muscle, lung, 
spleen, thymus, bone marrow, pituitary, gonads and 
adipose tissue (Tatro, Neuroimmunomodulation 3:259-284 
(1996)). Three MC receptors, MCR-1, MCR-3 and MCR-4, are 

25 expressed in brain tissue (Xia et al., Neuroreport 
6:2193-2196 (1995) ) . 
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A variety of ligands termed melanocortins 
function as agonists that stimulate the activity of 
MC receptors. The melanocortins include 
melanocyte-stimulating hormones (MSH) such as a-MSH, 
5 p-MSH and yMSH, as well as adrenocorticotropic hormone 
(ACTH) . Individual ligands can bind to multiple 
MC receptors with differing relative affinities. The 
variety of ligands and MC receptors with differential 
tissue-specific expression likely provides the molecular 

10 basis for the diverse physiological effects of 

melanocortins and MC receptors. For example, a-MSH 
antagonizes the actions of immunological substances such 
as cytokines and acts to modulate fever, inflammation and 
immune responses (Catania and Lipton, Annals N, Y, Acad. 

15 Sci. 680:412-423 (1993)), 

More recently, the role of specific MC 
receptors in some of the physiological effects described 
above for MC receptors has been elucidated. For example, - 
MCR-1 is involved in pain and inflammation. MCR-1 mRNA 
20 is expressed in neutrophils (Catania et al.. Peptides 
17:675-679 (1996)). The anti-inflammatory agent a-MSH 
was found to inhibit migration of neutrophils. Thus, the 
presence of MCR-1 in neutrophils correlates with the 
anti-inflammatory activity of a-MSH. 

25 An interesting link of MC receptors to 

regulation of food intake and obesity has recently been 
described. The brain MC receptor MCR-4 has been shown to 
function in the regulation of body weight and food 
intake. Mice in which MCR-4 has been- knocked out exhibit 

30 weight gain (Huszar et al., 88:131-141 (1997)), In 

addition, injection into brain of synthetic peptides that 
mimic melanocortins and bind to MCR-4 caused suppressed 
feeding in normal and mutant obese mice (Fan et al.. 
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Nature 385:165-168 (1997)). These results indicate that 
the brain MC receptor MCR-4 functions in regulating food 
intake and body weight, 

Due to the varied physiological activities of 
5 MC receptors, high affinity ligands of MC receptors could 
be used to exploit the varied physiological responses of 
MC receptors by functioning as potential therapeutic 
agents or as lead compounds for the development of 
therapeutic agents. Furthermore, due to the effect of MC 
10 receptors on the activity of various cytokines, high 
affinity MC receptor ligands could also be used to 
regulate cytokine activity. 

Thus, there exists a need for ligands that bind 
to MC receptors with high affinity for use in altering MC 
15 receptor activity. The present invention satisfies this 
need and provides related advantages as well . 

SUMMARY OF THE INVENTION 

The invention provides melanocortin receptor 
ligands and methods of using the ligands to alter or 
20 regulate the activity of a melanocortin receptor. The 
invention further relates to tetrahydroisoquinoline 
aromatic amines that function as melanocortin receptor 
ligands . 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Figure 1 shows a reaction Scheme for synthesis 

of tetrahydroisoquinoline aromatic amines. 

Figure 2 shows inhibition of arachidonic acid 
induced dermal inflammation with indomethacin 
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(1 mg/mouse) or TRG 2405-241 (600 pg/mouse) administered 
orally. 

Figure 3 shows inhibition of arachidonic acid 
induced dermal inflammation with HP 228 (100 pg/mouse) or 
5 TRG 2405-241 (300 pg/mouse) administered 
intraperitoneally. 

Figure 4 shows inhibition of arachidonic acid 
induced dermal inflammation with HP 228, TRG 2405-190, 
TRG 2405-241, TRG 2405-252 or TRG 2405-253 (100 pg/mouse) 
10 administered intraperitoneally. 

Figure 5 shows inhibition of arachidonic acid 
induced dermal inflammation with HP 228 (100 pg/mouse) or 
with TRG 2409-2 or TRG 2409-14 (100 or 300 pg/mouse) 
administered intraperitoneally. 

15 Figure 6 shows the effect of HP 228 (5 mg/kg) , 

TRG 2405-190 and TRG 2405-241 (5 mg/kg) on body weight 
and food consumption in mouse at 18 hr. 

Figure 7 shows the effect of HP 228 (5 mg/kg), 
TRG 2405-252 and TRG 2405-253 (5 mg/kg) on body weight 
20 and food consumption in mouse at 9 and 18 hr. 

Figure 8 shows the effect of TRG 2411-203 
(3.6 mg/kg) compared to HP 228 (1.8 mg/kg) on penile 
erections in rats. 

Figure 9 shows the effect o^f TRG 2411-203 
25 (3.6 mg/kg) compared to HP 228 (1.8 mg/kg) on yawns and 
stretches in rats. 
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DETAILED DESCRIPTION OF THE INVENTION 

The invention provides ligands for MC receptors 
and methods for altering the activity of a MC receptor. 
The invention also provides MC receptor ligands that are 
5 useful for regulating cytokine activity and body weight 
in an individual. The invention further provides 
isoquinoline compounds which are MC receptor ligands, as 
well as combinatorial libraries of such compounds. 
Isoquinoline compounds of the present invention are more 
10 specifically tetrahydroisoquinoline aromatic amines, 
although other isoquinoline compounds or derivatives 
thereof can similarly be used as MC receptor ligands. 

The invention provides isoquinoline compound MC 
receptor ligands and combinatorial libraries having the 
15 structure: 




wherein: 

' ■<? 

is a Ci to Cg alkylene, Ci to C^ substituted 
alkylene, Cj to Cg alkenylene, Cj to Cg substituted 
20 alkenylene, C2 to Cg alkynylene, C2 to Cg substituted 

alkynylene, C7 to C12 phenylalkylene, C-j to C12 
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substituted phenylalkylene or a group of the 
formula : . 

-(CH2)„-CH(NHR8)- 

wherein u is selected from a number 1 to 8; and R® 
5 is hydrogen atom, Cj to Cg alkyl, Cj to Cg 

substituted alkyl, C7 to C12 phenylalkyl or a C7 to 
C12 substituted phenylalkyl; 

r2 is phenyl, substituted phenyl, naphthyl, 

substituted naphthyl, C7 to Cjj phenylalkyl, C, to 
10 C12 substituted phenylalkyl, a heterocyclic ring or 

a substituted heterocyclic ring; 

R^, R% R^ and R^ are, independently, a hydrogen atom, 

halo, hydroxy, protected hydroxy, cyano, nitro, Cj 
to Cg alkyl, Cj to C7 alkenyl, C2 to C7 alkynyl, Ci 

15 to Cg substituted alkyl, C2 to C7 substituted 

alkenyl, C2 to C7 substituted alkynyl, Ci to C7 
alkoxy, Ci to C7 acyloxy, Ci to C7 acyl, C3 to C7 
cycloalkyl, C3 to C, substituted cycloalkyl, C5 to C, 
cycloalkenyl, C5 to C^ substituted cycloalkenyl, a 

20 heterocyclic ring, C7 to C12 phenylalkyl, C7 to C12 

substituted phenylalkyl, phenyl, substituted 
phenyl, naphthyl, substituted naphthyl, cyclic Cj 
to C7 alkylene, substituted cyclic Cj to C7 
alkylene, cyclic C2 to C, heteroalkylene, 

25 substituted cyclic C2 to C7 heteroalkylene, carboxy, 

protected carboxy, hydroxymethyl, protected 
hydroxymethyl, amino, protected amino, 
(monosubstituted) amino, protected 
(monosubstituted) amino, (disubstituted) amino, 

30 carboxamide, protected carboxamide, Ci to C4 
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alkylthio, Cj to C4 alkylsulf onyl, Cj to C4 
alkylsulf oxide, phenylthio, substituted phenylthio, 
phenylsulf oxide, substituted phenylsulf oxide, 
phenylsulf onyl or substituted phenylsulf onyl; 

5 X is hydroxy, amino, protected amino, an amino acid, 

(monosubstituted) amino, (disubstituted) amino, 
aniline, substituted aniline, a heterocyclic ring, 
a substituted heterocyclic ring, an 
aminosubstituted heterocyclic ring, or a 
10 substituted aminosubstituted heterocyclic ring; and 

Y is CH2NHR'' or C(0)NHR\ wherein is a hydrogen 

atom, Ci to Cg alkyl or Ci to Cg substituted alkyl. 

The invention also provides the above 
identified substituents with the exception that is 
15 preferably formula - (CH2) u-CH (NHR^) - with the above given 
u variables and R® substituents. 

The invention also provides isoquinoline 
compounds and combinatorial libraries having the above 
formula, wherein: 

20 R^ is Ci to C9 alkylene or Ci to C9 substituted 
alkylene, or a group of the formula: 



-(CH2)„-CH(NHR8)- 



wherein u is selected from a number 1 to 8; and R^ 
25 is hydrogen atom, Ci to C9 alkyl, Ci to C9 

substituted alkyl, C7 to C12 phenylalkyl or C7 to 
substituted phenylalkyl; 
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is phenyl, a substituted phenyl, a heterocyclic 
ring or a substituted heterocyclic ring; 



R^, R*^ R^ and R^ are, independently, a hydrogen atom; 



5 



X 



is hydroxy, amino, protected amino, 
(monosubstituted) amino, (disubstituted) amino, 
aniline, a substituted aniline, a heterocyclic 
ring, a substituted heterocyclic ring, an 
aminosubstituted heterocyclic ring, or a 
substituted aminosubstituted heterocyclic ring; and 



10 



Y 



is selected from the group consisting of CH2NHR"' 
C(0)NHR"', wherein R'' is a hydrogen atom, Cj to Cg 



or 



alkyl or Ci to substituted alkyl. 

The invention also provides compounds and 
combinatorial libraries having the substituents 
15 identified directly above, with the exception that R^ is 
preferably formula - (CH2) u"CH (NHR®) - with the above given 
u variables and R^ substituents. 

The invention also provides isoquinoline 
compounds and combinatorial libraries having the above 
20 formula, wherein: 

R^ is methylene or the formula: 




wherein u is selected from a number 1 to 6; and R^ 
is methyl, ethyl, phenethyl. 



25 



2- (N-methylamino) ethyl , 2-aminoethyl , hydroxyethyl , 
2- (N-methyl) propyl, 2- (N-methyl) -2-phenyl ethyl, a 
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reduced and/or modified form of succinic anhydride, 
methoxyethyl, butyl, cyclohexanemethyl, benzyl, 
4 -bromophenethyl , 4 -me thoxyphenethyl , 
4-chlorobenzyl, 4-methoxybenzyl, 2-naphthylethyl, 
or cyclohexylethyl; 

r2 is phenyl, 2-hydroxyphenyl, 1, 4-benzodioxan"6-yl, 

1- methyl-2-pyrrolyl, 1-naphthyl, 

2,3,4 -t r if luorophenyl , 2,3, 5- t r ichlorophenyl , 

2.3- (methylenedioxy) phenyl, 2, 3-dif luorophenyl, 

2. 4- dichlorophenyl, 2, 6-dif luorophenyl, 

2- bromophenyl, 2-chloro-5-nitrophenyl, 
2-chloro-6-f luorophenyl, 2-aminomethylphenyl, 
2-f luorophenyl, 2-imidazolyl, 2-methoxybenzyl, 

2- naphthyl, 2-thiophene-yl, 

3, 4- (methylenedioxy) phenyl, 3, 4-dihydroxyphenyl, 

3. 4- dichlorophenyl, 3, 4 -dif luorophenyl, 

3. 5- bis (trifluoromethyl) phenyl, 

3 , 5-dihydroxyphenyl , 3 , 5-dichlorophenyl , 

3, 5-dimethoxyphenyl, 3, 5-dimethyl-4-hydroxyphenyl, 

3- (3, 4-dichlorophenoxy) phenyl,. 
3- { 4 -methoxyphenoxy) phenyl, 

3- (trifluoromethyl) phenyl, 3-bromo-4-f luorophenyl, 
3-bromophenyl, 3-hydroxymethylphenyl, 
3-aminomethylphenyl, 3-f luoro-4-methoxyphenyl, 
3-f luorophenyl, 3-hydroxyphenyl, 

3-methoxy-4-hydroxy-5-nitrophenyl, 3-methoxyphenyl, 
3-methyl-4-methoxyphenyl, 3-methylphenyl, 
3-nitro-4 -chlorophenyl , 3-nitrophenyl , 

3- phenoxyphenyl, 3-pyridinyl, 3-thiophene-yl, 

4- (3-dimethylaminopropoxy) phenyl, 

4- (dimethylamino) phenyl, 4-hydroxymethylphenyl, 
4- (methyl thio) phenyl, 4- (trifluoromethyl) phenyl, 
4-ethylaminophenyl, 4-methoxyphenyl 
(p-anisaldehyde) , 4-biphenylcarboxaldehyde, 



wo 99/55679 



PCT/US99/09216 



10 

4-bromophenyl, 4-aminoinethylphenyl, 4-f luorophenyl, 
4-hydroxyphenyl, 4-isopropylphenyl, 
4 -me thoxy- 1 -naphthyl / 4 -methylphenyl , 

3 - hydroxy- 4 -nitropheny 1 , 4 -nit rophenyl , 

4- phenoxyphenyl, 4-propoxyphenyl, 4-pyridinyl, 
3-inethoxy-4-hydroxy-5-bromophenyl, 

5- methyl-2-thiophene-yl, 5-methyl-2-f uryl, 

8- hydroxyquinoline-2-yl, 9-ethyl-3-carbazole-yl, 

9- f ormyl-8-hydroxyj ulolidin-yl , pyrrole-2-yl , 

3- hydroxy-4-methoxyphenyl, 4-methylsulphonylphenyl, 

4- methoxy-3- (sulfonic acid, Na) phenyl, 

5- bromo-2-f uryl , 4 -ethoxyphenyl , 4 -propoxyphenyl , 
4-butoxyphenyl, 4-amylphenyl, 4-propylaininophenyl, 
4 -but ylaminophenyl , 4 -pent ylaminophenyl , 

4 -cyclohexylmethylaminophenyl , 

4 -i sobut ylaminophenyl , 

4- (2-methoxy) -ethylaminophenyl, 

4 -methoxybenzylaminophenyl , phene thylaminophenyl , 

4 -methoxyphene thylaminophenyl , 

2- {2-norbornyl) -ethylaminophenyl, 

3,4 -dichlorphene thylaminophenyl , 

4 -benzylaminophenyl , or 

4 -p-chlorobenzylaminophenyl ; 

R^, R\ R^, R^ are independently a hydrogen atom; 

X is anilinyl, N-methylanilinyl, 2-chloroanilinyl, 

2- methoxyanilinyl, 3-chloroanilinyl, 

3- ethoxyanilinyl, 3-aminophenol, 4-chloroanilinyl, 

4- methoxyanilinyl, benzylamino, 
N-benzylmethylamino, 2-chlorobenzylamino, 
2- (trifluoromethyl)benzylamino, 

2- hydroxybenzylamino, 3-methoxybenzylamino, 

3- ( trif luoromethyl) benzylamino, 

4- chlorobenzylamino, 4-methoxybenzylamino, 
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10 



5 



4- {trif luoromethyl) benzylamino, phenethylamino, 

2- chlorophenethylaminOr 2-methoxyphenethylamino, 

3- chlorophenethylamino, 4-methoxyphenthylamino, 
3-phenyl-l-propylamino, cyclopentylamino, 
isopropylamino, cycloheptylamino, 

N-methylcyclohexylamino, (aminomethyl) cyclohexane, 
piperidinyl, morpholinyl , l-aminopiperidinyl, 
diethylamino, 3-hydroxypropyl, isopropylaminO/ 
2-trimethylaminoethyl chloride, ammonia, or 
hydroxy; and 



y 



is CH2NH: 



l2- 



The invention also provides compounds and 



combinatorial libraries having the substituents 
identified directly above with the exception that is 
15 preferably formula - (CH2)u-CH(NHR®) - with the above given 
u variables and substituents. 

The invention further provides isoquinoline 
compounds and combinatorial libraries having the above 
formula, wherein: 

20 R^ is methylene or the formula: 




wherein u is 1, 2 or 4; 



25 



is phenyl, 2-hydroxyphenyl, 1, 4-benzodioxan-6-yl, 
l-methyl-2-pyrrolyl, 1-naphthyl, 
2,3, 4"trif luorophenyl, 2, 3, 5-trichlorophenyl, 
2,3- (methylenedioxy) phenyl, 2, 3-dif luorophenyl. 
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2 , 4 -dichlorophenyl , 2 , 6-ciif luorophenyl , 
2 "bromophenyl , 2-chloro-5-ni trophenyl , 
2-chloro-6"f luorophenyl, 2-cyanophenyl, 

2 - f luorophenyl , 2-imidazolyl , 2-methoxyben2yl , 
5 2-naphthyl, 2-thiophene-yl, 

3,4- (methylenedioxy ) phenyl , 3,4 -dihydroxyphenyl , 

3. 4 - dichlorophenyl, 3, 4 -dif luorophenyl, 

3. 5- bis (trifluoromethyl) phenyl, 

3 , 5-dihydroxyphenyl , 3 , 5-dichlorophenyl , 
10 3 , 5-dimethoxyphenyl , 3 , 5-dimethyl-4 -hydroxyphenyl , 

3- (3, 4-dichlorophenoxy) phenyl, 
3- { 4-methoxyphenoxy) phenyl, 

3- (trifluoromethyl ) phenyl , 3-bromo-4 -f luorophenyl , 
3-bromophenyl, 3-hydroxymethylphenyl, 
15 3-aminomethylphenyl, 3-f luoro-4-inethoxyphenyl, 

3-f luorophenyl , 3-hydroxyphenyl , 

3-methoxy-4-hydroxy-5-nitrophenyl, 3-methoxyphenyl, 
3-inethyl-4 -methoxyphenyl , 3-methylphenyl , 

3- nitro-4-chlorophenyl, 3-nitrophenyl, 

20 3-phenoxyphenyl, 3-pyridinyl, 3-thiophene-yl, 

4- (3-dimethylaminopropoxy) phenyl, 

4- ( dime thy lamino) phenyl, 4-hydroxymethylphenyl, 
4- (methylthio) phenyl, 4- (trifluoromethyl) phenyl, 
4 -ethyl aminophenyl , 4 -methoxyphenyl , 4 -bipheny 1 , 

25 4 -bromophenyl , 4 -aminome thylphenyl , 4 -f luorophenyl , 

4 -hydroxyphenyl , 4 -isopropylphenyl , 
4-methoxy-l-naphthyl, 4-methylphenyl, 3-hydroxy-4- 
nitrophenyl, 4-nitrophenyl, 4-phenoxyphenyl, 4- 
propoxyphenyl, 4-pyridinyl, 3-methoxy-4-hydroxy-5- 

30 bromophenyl, 5-methyl-2-thiophene-yl, 5-methyl-2- 

furyl, 8-hydroxyquinoline-2-yl^ 9-ethyl-3- 
carbazole-yl, 9-f ormyl-8-hydroxyjulolidin-yl, 
pyrrole-2-yl, 3-hydroxy-4-methoxyphenyl, 4- 
methylsulphonylphenyl, 4-methoxy-3- (sulfonic acid, 

35 Na) phenyl or 5-bromo-2-furyl; 
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R^, R% R^, R^ are independently a hydrogen atom; 

X is cyclohexylamino; 

R® is methyl; and 

y is CH2NH2. 

5 The invention also provides isoquinoline 

compounds and combinatorial libraries having the above 
formula^ wherein: 

R^ is methylene or the formula: 

-(CH2)„-CH(NHR8)- 

10 wherein u is 1, 2 or 4; 

R^ is 3- (3, 4-dichlorophenoxy)phenyl, l-methyl-2- 
pyrrolyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 4- 
propoxyphenyl, 3-methoxy-4-hydroxy-5-bromophenyl, 
or 9-ethyl-3-carbazolyl; 

15 R^, R^, R^/ R* are independently a hydrogen atom; 

R^ is methyl; 

X is 2-hydroxybenzyl; and 

Y is CH2NH2. 
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The invention additionally provides 
isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 

is methylene or the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 1, 2 or.4; 

r2 is 2, 4-dichlorophenyl/ 4-biphenyl or 4- 
ethylaminophenyl ; 

R^, R^ R^/ R* are independently a hydrogen atom; 

is anilinyl, N-methylanilinyl, 2-chloroanilinyl, 

2- methoxyanilinyl , 3-chloroanilinyl , 

3- ethoxyanilinyl, 3-aminophenol, 4-chloroanilinyl, 

4- methoxyanilinyl, benzylamino, 
N-benzylmethylamino, 2-chlorobenzylamino/ 
2- (trif luoromethyl) benzylamino, 

2- hydroxybenzylamino, S-methoxybenzylamino, 

3- (trif luoromethyl) benzylamino, 

4- chlorobenzylamino, 4-methoxybenzylamino, 
4- (trif luoromethyl) benzylamino, phenethylamino, 

2- chlorophenethylaminO/ 2-methoxyphenethylamino, 

3- chlorophenethylamino, 4-methoxyphenthylamino, 
3-phenyl-l-propylamino, cyclopentylamino, 
isopropylamino, cycloheptylaminb, 
N-methylcyclohexylamino, cyclohexylmethylamino, 
piperidinyl, morpholinyl, 1-aminopiperidinyl, 
diethylamino, allylamino, isopropylamino. 



10 X 



15 



20 
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(2-aminoethyl) -trimethylaminonium, ammonium, or 
hydroxy; 

is methyl; and 

Y is CH2NH2. 

5 Also provided are isoquinoline compounds and 

combinatorial libraries having the above formula, 
wherein: 

is the formula: 

-(CH2)„-CH(NHR8)- 

10 wherein u is 1, 2 or 4; 

r2 is 2, 4-dichlorophenyl, 4-biphenyl or 4- 
ethylaminophenyl ; 

R^, rS R^/ are independently a hydrogen atom; 

X is cyclohexylamino or 2-hydroxybenzylamino; 

15 R® is a hydrogen atom, methyl, phenylethyl, 2-{N- 
methyl) aminoethyl or 2-aminoethyl; and 

Y is CH2NH2. 

The invention further provides isoquinoline 
compounds and combinatorial libraries having the above 
20 formula, wherein: 
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is the formula: 



-(CH2)„-CH(NHR8)- 



R2 

5 
10 

15 X 
Y 



rein u is 4; 

is 4 -propylaminophenyl , 4 -butylaminophenyl , 

4 -cyclohexylme thylaminophenyl , 

4 -isobutylaminophenyl , 

4- (2-methoxy) -ethylaminophenyl, 

4- (4-methoxybenzyl) aminophenyl, 

4 -phene thylaminophenyl , 

4 - ( 4 -methoxyphenethyl ) aminophenyl , 

2- { 2-norboranyl ) -ethylaminophenyl , 

3 , 4 -dichlorophene thylaminophenyl , 

4-benzylaminophenyl or 4-p-chlorobenzylaminophenyl; 
R% R^, R^ are independently a hydrogen a torn; 
is cyclohexylamino or 2-hydroxybenzylamino; 
is methyl; and 
is CH2NH2. 

The invention also provides isoquinoline 
rounds and combinatorial libraries having the above 
nula, wherein: 

is the formula: '"^ 




wo 99/55679 
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is 4-biphenyl, 4-ethylaminophenyl or 4- 
but ylaminophenyl ; 

R^, R\ R^, R* are independently a hydrogen atom; 

X is cyclohexylamino, ammonia or phenethylamino; 

R® is a hydrogen atom, methyl, ethyl, phenylethyl, 2- 
(N-methyl) aminoethyl, 2-aminoethyl, 2- (N- 
methyl) aminopropyl, hydroxyethyl, 2- (N- 
methyl) amino-2-phenyl ethyl, a reduced form of 
succinic anhydride, methoxyethyl, butyl, 
cyclohexylmethyl , benzyl , 4 -bromophenylethyl , 
4-methoxyphenethyl, 4-chlorobenzyl, 
4-methoxybenzyl, 2-naphthylethyl or 
cyclohexylethyl ; and 

Y is CH2NH2. 

The invention additionally provides 
isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 

R^ is the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 3 or 4; 

r2 is 4-pentylaminophenyl, 4-ethoxyphenyl, 4- 

propoxyphenyl, 4-butoxyphenyl or 4-amylphenyl; 
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R^, R\ R^, are independently a hydrogen atom; 



X is phenethylamino; 

R® is methyl, phenethyl or benzyl; and 

Y is CH2NH2. 

5 The invention further provides isoquinoline 

compounds and combinatorial libraries having the above 
formula, wherein: 

R^ is the formula: 

-(CH2)„-CH(NHR8)- 

10 wherein u is 3 or 4; 

r2 is 4-biphenyl, 4-ethylaminophenyl or 4-nitrophenyl; . 

R^, R\ R^, are independently a hydrogen atom; 

X is phenethyl, ammonia or cyclohexylamino; 

R® is methyl, 2- (N-methyl) aminoethyl or 2-aminoethyl, 
15 phenethyl; and 

Y is CH2NH2. 

The invention further provides isoquinoline 
compounds and combinatorial libraries having the above 
formula, wherein: 

20 

R^ is of the formula: 
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-(CH2)„-CH(NHR8)- 

wherein u is 3 and is a hydrogen atom, phenylethyl, 
benzyl or 4-isobutyl-a-methylphenylethyl; 

is 2, 4-dichlorophenyl, 2-bromophenyl, 

3 , 5-bi s ( t rif luoromethyl ) phenyl , 3 -phenoxyphenyl , 

4-phenoxyphenyl or 4-propoxyphenyl; 

R^, RS R^, R^ are, independently, a hydrogen atom; 

X is 2- (trif luoromethyl) benzylamino, 

2 - ethoxybenzylamino , 2 -methoxyphene thylamino , 

3- chlorophenethylamino, 3-methoxyben2ylamino, 

4 - me t hoxybenzylamino , 4 -me thoxyphene thylamino , 
benzylamino, cycloheptylamino or cyclohexylamino; 
and 

Y is CH2NH2. 

The invention further provides isoquinoline 
compounds and combinatorial libraries having the above 
formula, wherein: 

R^ is of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 3 or 4 and R^ is ethyl or 
cyclohexylethyl ; 
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is 4-amylphenyl, 4-butoxyphenyl, 

4 -butylaminophenyl , 4 -e thoxypheny 1 , 4 -e thylpheny 1 
or 4-n-propoxyphenyl; 

R\ R^, are, independently, a hydrogen atom; 

5 X is ammonia, hydroxy or phenethylamino; and 

Y is CH2NH2. 

In addition, the invention provides 
isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 

10 R^ is of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 3 and R® is 4-aminobutyl, 
4-aminobenzylbutyl, 4-diethylaminobutyl, 
4-isopropylaminobutyl, 4-hydroxybutyl, 
15 4-phenethylaminobutyl, 4-piperidinobutyl, 

4-t-butylaminobutyl or 4-aminophenylbutyl; 

r2 is 4-ethylaminophenyl; 

R^, R*, R^, R* are, independently, a hydrogen atom; 
X is ammonia or phenethylamino; and 

20 Y is CH2NH2. 



wo 99/55679 



PCT/US99/09216 



21 



5 



10 
15 
20 

25 



The invention also provides isoquinoline 
nds and combinatorial libraries having the above 
a, wherein: 

is of the formula: 



wherein u is 3 and R® is 4- (isopropylamino) -butyl, 
4- (benzoamino) -butyl, 4- (diethyl amino) -butyl, 

4- (phenethylamino) -butyl, 

5- ( isopropylamino ) - ( 3 , 4 ) cyclopropane-pentyl , 
5- (benzoamino) -(3,4) cyclopropane-pentyl , 

5- (diethylamino) - (3, 4) cyclopropane-pentyl, 
5- (phenethylamino) -(3,4) cyclopropane-pentyl, 
2-amino-2-ethoxy-N-ethylisopropylamino- 
2-amino-2-ethoxy-N-ethylbenzyl, 
2-amino-2-ethoxy-N-ethyldiethyl, 

2- amino-2-ethoxy-N-ethylphenethyl, 
(2,3)benzyl-4-isopropylamino, . 
(2,3) benzyl-4-benzylamino, 

(2,3) benzyl-4 -diethylamino , 
(2, 3) benzyl-4-phenethylamino, 

3- (hydroxy) -5- (isopropylamino) -3-pentyl, 
3- (hydroxy) -5- (benzylamino) -3-pentyl, 

3- (hydroxy) -5- (diethylamino) -3-pentyl or 
3- (hydroxy) -5- (phenethylamino) -3-pentyl; 

is 4-ethylaminophenyl; 



*, R^, R^ are, independently, a hydrogen atom; 




X 



is phenethylamino or ammonia; and 
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Y is CH2NH2. 

The invention further provides isoquinoline 
compounds and combinatorial libraries having the above 
formula, wherein: 

5 is of the formula: 

-(CH2)„-CH(NHR8)- 

u is 4 and is benzyl, p-methylbenzyl, 
p-bromobenzyl, p-methoxybenzyl or 4-phenylbenzyl; 

r2 is 3, 5-bis (trifluoromethyl) phenyl or 
10 3- (trif luoromethyl) phenyl; 



R^, R\ R^, R^ are, independently, a hydrogen atom; 

X is phenethylamino, tyramino, 

2- (4-methoxyphenyl) ethylamino,. 
3, 4-dimethoxyphenylethylamino, 
15 4 -ethoxyphenethylamino , 4 -phenoxyphene thyiamino , 

2-(4-chlorophenyl) ethylamino or 
2- (3-methoxyphenyl) ethylamino; and 

Y is CH2NH2. 

Additionally, the invention provides 
20 isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 



is 5- (2-aminoethylamino) pentyl; 



r2 is p- (N-ethylamino) benzyl; 
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R^, R\ R^, R^ are, independently, a hydrogen atom; 



X is 2-methoxyben2ylaminO/ 4-methoxyben2ylaminO/ 

cyclohexylamino, phenethylamino or ammonia; and 

Y is CH2NH2. 

5 Moreover, the invention provides isoquinoline 

compounds and combinatorial libraries having the above 
formula, wherein: 

R^ is of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 3 or 4 and R^ is pentyl, 4-phenoxybutyl 
or 4-hydroxypentyl; 

is p- (N-ethylamino) benzyl; 

r3, R\ R^, R^ are, independently, a hydrogen atom; 

X is phenethylamino or ammonia; and 

15 Y is CH2NH2. 

Furthermore, the invention provides 
isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 

is of the formula : 



10 



R2 



-(CH2)„-CH(NHR8)- 
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wherein u is 4 and R® is 

{a, a,a-trif luoro-p-tolyl) ethyl, 

3 - ( 4 -me thoxypheny 1 ) propyl , 4 -biphenylme thy 1 , 

4 - biphenylethyl , 4 -chlorophenyle thyl , 
4-phenoxybutyl, butyl, glycolyl, a hydrogen atom, 
hydrocinnamylmethyl , isobutylmethyl , methyl , 
p-methoxybenzyl, 4-hydroxybutyl or 

2- (trimethyl) ethyl; 

is 4-propoxyphenyl, 4-amylphenyl or 
3, 5-bistrif luoromethylphenyl; 

R^, R\ R^, R^ are, independently, a hydrogen atom; 

X is ammonia or cycloheptylamino; and 

Y is CH2NH2. 

The invention additionally provides 
isoquinoline compounds and combinatorial libraries having 
the above formula, wherein: 

R^ is of the formula: 




wherein u is 4 and R® is methyl or phenethyl; 



is 4-propoxyphenyl, 4-amylphenyl or 
3, 5-bistrif luoromethylphenyl; '-'^ 



R^ R\ R% R® 



are, independently, a hydrogen atom; 
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X is 4-chloroben2ylamino, 4-methoxyben2ylaminO/ 

4 -me thoxyphene thy lamino , phenylamino , benzylamino , 
cyclohexanemethylamino, cyclohexylamino, 
cyclooctylamino, cyclopentylamino, diethylamino, 
5 ethanolamino, isopropylamino, itiorpholino/ 

n-methylanilino, n-methylcyclohexylamino, hydroxy, 
p-anisidino, phenethylamino, piperidino or 
t-butylamino; and 

Y is CH2NH2. 

10 The invention also provides isoquinoline 

compounds and combinatorial libraries having the above 
formula, wherein: 

is of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is 4 and is 

(a, a, a-trif luoro-p- tolyl ) ethyl, 1-adamantaneethyl , 

3- (4-methoxyphenyl) propyl, 4-phenylbenzyl, 

4 - phenylphenethyl , 4 -chlorophene thyl , 
4 -imidazolemethyl , 4-me thoxyphenye thyl , 
4 -phenoxypentyl , a, a, a-trif luoro-p- toluylethyl , 
ethyl, benzyl, butyl, glycolyl, 
hydrocinnamylmethyl, isobutylmethyl, 
p-methoxybenzyl, phenethyl, 4-hydroxybutyl or 
2- (trimethyl) ethyl; 

is 4-propoxyphenyl, 4-amylphenyl or 
3, 5-bistrif luoromethylphenyl; 

R^, R% R^, R* are, independently, a hydrogen atom; 



15 



20 



25 R2 
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X is ammonia or cycloheptylamino; and 

Y is CH2NH2. 

The invention further provides an isoquinoline 
compound having the above formula, wherein is 
5 -(CH2)u-CH(NHR®)-; u is the number 4; and is methyl; R^ 
is 2,4-dichlorophenyl; R\ R% R^, R^ are independently a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 
This isoquinoline compound is designated TRG 2405#190, 

The invention also provides an isoquinoline 
10 compound having the above formula, wherein R^ is 

-(CH2)u-CH(NHR®)-; u is the number 4; and R® is methyl; R^ 
is 4-ethylaminophenyl; R^, R\ R^, R^ are independently a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 
This isoquinoline compound is designated TRG 2405#239. 

15 The invention additionally provides provides an - 

isoquinoline compound having the above formula, wherein R^ 
is " (CH2) u"CH (NHR^) -; u is the number 4; and R^ is methyl; 
R^ is 4-biphenyl; R^, R% R^, R* are independently a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

20 This isoquinoline compound is designated TRG 2405#241. 

The invention further provides an isoquinoline 
compound having the above formula, wherein R^ is 
-(CH2)u-CH(NHR®)-; u is the number 4; and R® is methyl; R^ 
is 4-phenoxyphenyl; R^, R\ R^, R® are independently a 
25 hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 
This isoquinoline compound is designated TRG 2405#252. 

The invention also provides an isoquinoline 
compound having the above formula, wherein R^ is 
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- (CH2)u-CH(NHR^) -; u is the number 4; and is methyl; 
is 4-propoxyphenyl; R^, R*, R^, R^ are independently a 
hydrogen atom; X is cyclohexylamino; and Y is CHjNHs- 
This isoquinoline compound is designated TRG 24051253 . 

5 The invention additionally provides an 

isoquinoline compound having the above formula, wherein R^ 
is - (CH2) u"CH (NHR^) u is the number 4; and R® is methyl; 
r2 is 4-ethylaminophenyl; R^, R\ R^, R^ are independently 
a hydrogen atom; X is cyclohexylamino; and Y is CHjNHj. 
10 This isoquinoline compound is designated TRG 2408#3G. 

Also provided is an isoquinoline compound 
having the above formula, wherein R^ is - (CH2)u--CH(NHR®) -; 
u is the number 3; and R® is 2-phenylethyl; R^ is 4- 
ethylaminophenyl; R^, R% R^, R * are independently a 
15 hydrogen atom; X is 2--hydroxybenzylamino; and Y is CHjNHj. 
This isoquinoline compound is designated TRG 2408#57, 

Additionally provided is an isoquinoline 
compound having the above formula, wherein R^ is 

- (CH2)u-CH(NHR^) -; u is the number 3; ' and R* is 2- 

20 phenylethyl; R^ is 4-ethylaminophenyl; R^, R\ R^, R^ are 
independently a hydrogen atom; X is cyclohexylamino; and 
Y is CH2NH2. This isoquinoline compound is designated 
TRG 2408#62. 

The invention further provides an isoquinoline 
25 compound having the above formula, wherein R^ is 

-{CH2)u"CH(NHR^)-; u is the number 4; and R^ is methyl; R^ 
is 4-butylaminophenyl; R^, R^, R^, R^ are independently a 
hydrogen atom; X is 2-hydroxybenzylamino; and Y is CH2NH2. 
This isoquinoline compound is designated TRG 2409#2. 
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The invention also provides an isoquinoline 
compound having the above formula, wherein is 
- {CH2)u-CH(NHR^)-; u is the number 4; and is methyl; R^ 
is 4-butylaminophenyl; R^ R\ R^ R^ are independently a 
5 hydrogen atom; X is cyclohexylamino; and Y is CH2NH2- 
This isoquinoline compound is designated TRG 2409#14. 

The invention additionally provides an 
isoquinoline compound having the above formula, wherein B} 
is -(CH2)u-CH(NHR^)-; u is the number 4; and R^ is 
10 2- (N-methyl) aminoethyl; R^ is 4-biphenyl; R^ R\ R% R*' 
are independently a hydrogen atom; X is amino; and Y is 
CH2NH2. This isoquinoline compound is designated 
TRG 2411#26. 

The invention further provides an isoquinoline 
15 compound having the above formula, wherein R^ is 

-(CH2)u-CH(NHR®)-; u is the number 4; and R^ is butyl; R^ 
is 4-ethylaminophenyl; R^ R\ R^, R^ are independently a 
hydrogen atom; X is cyclohexylamino; and Y is CHjNHj- 
This isoquinoline compound is designated TRG 2411#50. 

20 Further provided is an isoquinoline compound 

having the above formula, wherein R^ is - (CHj) u-CH (NHR®) -; 
u is the number 4; and R8 is ethyl; R^ is 
4-ethylaminophenyl; R\ R\ R^, R* are independently a 
hydrogen atom; X is amino; and Y is CH2NH2. This 

25 isoquinoline compound is designated TRG 2411#60. 

The invention also provides an isoquinoline 
compound having the above formula, wherein R^ is 
-(CH2)u"CH(NHR®) -; u is the number 4; and R^ is 2- 
cyclohexylethyl; R^ is 4-butylaminophenyl; R^ R\ RS R^ 
30 are independently a hydrogen atom; X is amino; and Y is 
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CH2NH2- This isoquinoline compound is designated TRG 2411#111. 

The invention additionally provides an 
isoquinoline compound having the above formula, wherein 
is -(CH2)u-CH(NHR^)"; u is the number 3; and R^ is 2- 
5 cyclohexyl ethyl; R^ is 4-ethylaminophenyl; .R^ R% RS R^ 
are independently a hydrogen atom; X is amino; and Y is 
CH2NH2- This isoquinoline compound is designated 
TRG 2411#186- 

The invention additionally provides an 
10 isoquinoline compound having the above formula, wherein R^ 
is -(CH2)u-CH(NHR^)-; u is 3; and R^ is 4-hydroxybutyl; R^ 
is 4-ethylaminophenyl; R^ R*, R^ R^ are, independently, a 
hydrogen atom; X is 2-phenethylamino; and Y is CH2NH2. 

The invention additionally provides an 
15 isoquinoline compound having the above formula, wherein R^ 
is -(CH2)u-CH(NHR®)-; u is 4; and R^ is 2-phenethyl; R^ is - 
4-propoxyphenyl; R^ R\ R^ R^ are, independently, a 
hydrogen atom; X is cycloheptylamino; and Y is CH2NH2. 

The invention also provides an isoquinoline 
20 compound having the above formula, wherein R^ is -(CH2)u" 
CH{NHR«)-; u is 4; and R^ is ethyl; R^ is 4-ethoxyphenyl; 
r3, R*, R^, R^ are, independently, a hydrogen atom; X is 
amino; and Y is CH2NH2- 

The invention also provides an isoquinoline 
25 compound having the above formula, wherein R^ is -{CH2)u" 
CH(NHR®)-; u is 4; and R® is ethyl; R^ is 4-propoxyphenyl; 
R^, R\ R^, R® are, independently, a hydrogen atom; X is 
amino; and Y is CH2NH2- 
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In addition, the invention also provides an 
isoquinoline compound having the above formula, wherein 
is -{CH2)u-CH(NHR«)-; u is 4; and R« is ethyl; R^ is 4-n- 
butoxyphenyl; R^, R\ R^, R^ are, independently, a hydrogen 
5 atom; X is amino; and Y is CH2NH2. 

Moreover, the invention also provides an 
isoquinoline compound having the above formula, wherein R^ 
is -(CH2)u-CH{NHR®) -; u is 4; and R® is ethyl; R^ is 4-n- 
pentylphenyl; R^, R*, R% R* are, independently, a hydrogen 
10 atom; X is amino; and Y is CH2NH2. 

Furthermore, the invention also provides an 
isoquinoline compound having the above formula, wherein R^ 
is -{CH2)u-CH(NHR«)-; u is 3; and R^ is 4-hydroxybutyl; R^ 
is 4-ethylaminophenyl; R^, R^, R^, R^ are, independently, a 
15 hydrogen atom; X is amino; and Y is CHjNHj. 

The invention further provides an isoquinoline 
compound having the above formula,, wherein R^ is -(CH2)u" 
CH(NHR^)-; u is 3; and R® is pentyl; R^ is 4- 
ethylaminophenyl; R^, R% R^, R^ are, independently, a 
20 hydrogen atom; X is 2-phenethylamino; and Y is CHjNHj, 

The invention further provides an isoquinoline 
compound having the above formula, wherein R^ is -(CHj)^- 
CH(NHR®)-; u is 4; and R® is 4-hydroxybutyl; R^ is 4- 
pentylphenyl; R% R% R^, R* are, independently, a hydrogen 
25 atom; X is amino; and Y is CH2NH2. 

In the above formula, the R^-Y substituents are 
such that Y is always bonded to the 1-position of the R^ 
radical. All naming hereinafter reflects this 
positioning between the two substituents. 

30 
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Unless otherwise indicated, in the above 
formula the stereochemistry of chiral centers associated 
with the through groups can independently be in the 
R or S configuration, or a mixture of the two. 

5 In the above formula, the term ^^ene" (such as 

alylene) denotes that the "ene" group connects together 
two separate additional groups . 

In the above formula, the term "alkyl" (such as 
Cj to Cg alkyl or to Cg alkyl) denotes such radicals as 

10 methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
tert-butyl, pentyl, tert-amyl, hexyl and the like up to 
chains of nine carbon atoms. Preferably, the compounds 
have Ci to Cg, more preferably Cj to Cg and even more 
preferably Ci to C3 carbon chains. Most preferred is 

15 methyl. 

The term '"alkenyl" (such as C2 to Cg alkenyl or 
C2 to C7 alkenyl) denotes such radicals as vinyl, allyl, 
2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 
2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2-heptenyl, 
20 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl> as well 
as dienes and trienes of straight and branched chains. 

The term "alkynyl" (such as C2 to C9 alkynyl or 
C2 to C7 alkynyl) denotes such radicals as ethynyl, 
propynyl, butynyl, pentynyl, hexynyl, heptynyl, as well 
25 as di- and tri-ynes of straight and branched chains. 



The terms ^'substituted alkyl," "substituted 
alkenyl," and "substituted alkynyl," denote that the 
above alkyl, alkenyl and alkynyl groups are substituted 
by one or more, and preferably one or two, halogen, 
30 hydroxy, protected hydroxy, 0x0, protected 0x0, 
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cyclohexyl, naphthyl, amino, protected amino, 
(monosubstituted) amino, protected (monosubstituted) amino, 
(disubstituted) amino, guanidino, heterocyclic ring, 
substituted heterocyclic ring, imidazolyl, indolyl, 
5 pyrrolidinyl, Cj to C7 alkoxy, Ci to C^ acyl, Cj to 

acyloxy, nitro, Ci to C, alkyl ester, carboxy, protected 
carboxy, carbamoyl^ carboxamide, protected carboxamide, 
N-(Ci to Ce alkyl) carboxamide, protected N-{Ci to Cg 
alkyl) carboxamide, N,N-di (Ci to Cg alkyl) carboxamide, 
10 cyano, methylsulfonylamino, thio, to C4 alkylthio or Ci 
to C4 alkyl sulfonyl groups. The substituted alkyl groups 
may be substituted once or more, and preferably once or 
twice, with the same or with different substituents . 

Examples of the above substituted alkyl groups 
15 include the 2-oxo-prop-l-yl, 3-oxo-but-l-yl, cyanomethyl, 
nitromethyl, chloromethyl, hydroxymethyl, 
te t rahydropyranyloxyme thy 1 , trityloxyme thy 1 , 
propionyloxymethyl, amino, methylamino, aminomethyl, 
dimethylamino, carboxymethyl, allyloxycarbonylmethyl, 
20 allyloxycarbonylaminomethyl , methoxymethyl , ethoxymethyl , 
t-butoxymethyl , acetoxyme thyl , chloromethyl , bromomethyl , 
iodomethyl, trif luoromethyl, 6-hydroxyhexyl, 
2, 4-dichloro (n-butyl) , 2-aminopropyl, chloroethyl, 
bromoethyl, fluoroethyl, iodoethyl, chloropropyl, 
25 bromopropyl, fluoropropyl, iodopropyl and the like. 

Examples of the above substituted alkenyl 
groups include styrenyl, 3-chloro-propen-l-yl, 3-chloro- 
buten-l-yl, 3-methoxy-propen-2-yl, 3-phenyl-buten-2-yl, 
l-cyano-buten-3-yl and the like. The^ geometrical 
30 isomerism is not critical, and all geometrical isomers 
for a given substituted alkenyl can be used. 
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Examples of the above substituted alkynyl 
groups include phenylacetylen-l-yl, 
l-phenyl-2-propyn-l-yl and the like. 

The term "oxo" denotes a carbon atom bonded to 
5 two additional carbon atoms substituted with an oxygen 
atom doubly bonded to the carbon atom, thereby forming a 
ketone moiety. 

The term "protected oxo" denotes a carbon atom 
bonded to two additional carbon atoms substituted with 
10 two alkoxy groups or twice bonded to a substituted did 
moiety, thereby forming an acyclic or cyclic ketal 
moiety. 

The term "Ci to alkoxy" as used herein 
denotes groups such as methoxy, ethoxy, n-propoxy, 
15 isopropoxy, n-butoxy, t-butoxy and like groups. A 
preferred alkoxy is methoxy. 

The term "Cj to C7 acyloxy" denotes herein 
groups such as formyloxy, acetoxy, propionyloxy, 
butyryloxy, pentanoyloxy, hexanoyloxy, heptanoyloxy and 
20 the like. 

Similarly, the term "Ci to C7 acyl" encompasses 
groups such as formyl, acetyl, propionyl, butyryl, 
pentanoyl, pivaloyl, hexanoyl, heptanoyl, benzoyl and the 
like. Preferred acyl groups are acetyl and benzoyl. 

25 The term "Cg to C7 cycloalkyl" includes the 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl rings. The substituent term "C3 to C7 
substituted cycloalkyl" indicates the above cycloalkyl 
rings substituted by one or two halogen, hydroxy. 
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protected hydroxy, Ci to Cg alJcyl, Cj to alkoxy, oxo, 
protected oxo, (monosubstituted) amino, 

(disubstituted) amino, trif luoromethyl, carboxy, protected 
carboxy, phenyl, substituted phenyl, amino, or protected 
5 amino groups. 

The term "Cj to C, cycloalkenyl" indicates a 
1,2, or 3-cyclopentenyl ring, a 1,2,3 or 4-cyclohexenyl 
ring or a 1,2,3,4 or 5-cycloheptenyl ring, while the term 
"substituted C5 to C7 cycloalkenyl" denotes the above C5 

10 to C7 cycloalkenyl rings substituted by a Ci to Cg alkyl 
radical, halogen, hydroxy, protected hydroxy, Cj to C, 
alkoxy, trif luoromethyl, carboxy, protected carboxy, 0x0, 
protected 0x0, (monosubstituted) amino, protected 
(monosubstituted) amino (disubstituted) amino, phenyl, 

15 substituted phenyl, amino, or protected amino. 

The term "heterocyclic ring" denotes optionally 
substituted f ive-membered or six-membered rings that have 
1 to 4 heteroatoms, such as oxygen, sulfur and/or 
nitrogen, in particular nitrogen, either alone or in 

20 conjunction with sulfur or oxygen ring atoms. These 
five-membered or six-membered rings may be saturated, 
fully saturated or partially unsaturated, with fully 
saturated rings being preferred. An "amino-substituted 
heterocyclic ring" means any one of the above-described 

25 heterocyclic rings is substituted with at least one amino 
group. Preferred heterocyclic rings include morpholino, 
piperidinyl, piperazinyl, tetrahydrofurano, pyrrolo, and 
tetrahydrothiophen-yl . 

The term "substituted heterocyclic ring" means the 
30 above-described heterocyclic ring is substituted with, 
for example, one or more, and preferably one or two, 
substituents which are the same or different which 
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substituents can be halogen, hydroxy, protected hydroxy, 
cyano, nitro, Ci to Cg alkyl, Ci to C, alkoxy, Cj to C7 
acyl/ Cj to C7 acyloxy, carboxy, protected carboxy, 
carboxymethyl, protected carboxymethyl, hydroxymethyl, 
5 protected hydroxymethyl, amino, protected amino, 

(monosubstituted) amino, protected (monosubstituted) amino, 
(disubstituted) amino carboxamide, protected carboxamide, 
N-(Cj to Cg alkyl) carboxamide, protected N-{Ci to Cg 
alkyl) carboxamide, N, N-di (Cj to Cg aikyl), 

10 trif luoromethyl, N-({Ci to Cg alkyl) sulfonyl) amino or N- 
(phenylsulfonyl) amino groups. The term "aminosubstituted 
heterocyclic ring" is a heterocyclic ring substituted 
with at least one amino group and the term "substituted 
aminosubstituted heterocyclic ring is an aminosubstituted 

15 heterocyclic ring substituted with one or more of the 
above identified substituents for a substituted 
heterocyclic ring. 

The abbreviation "Ar" stands for an aryl group. 
Aryl groups which can be used with present invention 

20 include phenyl, substituted phenyl, as defined above, 
heteroaryl, and substituted heteroaryl. The term 
"heteroaryl" means a heterocyclic aromatic derivative 
which is a f ive-membered or six-membered ring system 
having from 1 to 4 heteroatoms, such as oxygen, sulfur 

25 and/or nitrogen, in particular nitrogen, either alone or 
in conjunction with sulfur or oxygen ring atoms. 
Examples of heteroaryls include pyridinyl, pyrimidinyl, 
and pyrazinyl, pyridazinyl, pyrrolo, furano, oxazolo, 
isoxazolo, thiazolo and the like. 

30 The term "substituted heteroaryl" means the 

above-described heteroaryl is substituted with, for 
example, one or more, and preferably one or two, 
substituents which are the same or different which 
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substituents can be halogen, hydroxy, protected hydroxy, 
cyano, nitro, to Cg alkyl, Cj to C-, alkoxy, Ci to C7 
acyl, Ci to C7 acyloxy, carboxy, protected carboxy, 
carboxymethyl, protected carboxymethyl, hydroxymethyl, 
5 protected hydroxymethyl, amino, protected amino, 

(monosubstituted) amino, protected (monosubstituted) amino, 
(disubstituted) amino carboxamide, protected carboxamide, 
N"{Ci to Cg alkyl) carboxamide, protected N-(Ci to Cg 
alkyl) carboxamide, N, N-di (Cj to Cg alkyl) , 
10 trifluoromethyl, N-((Ci to Cg alkyl) sulfonyl) amino or N- 
(phenylsulfonyl) amino groups. 

The term "C, to C12 phenylalkyl" denotes a Ci to 
Cs alkyl group substituted at any position by a phenyl 
ring. Examples of such a group include benzyl, 2- 
15 phenylethyl, 3-phenyl (n-propyl) , 4-phenylhexyl, 3- 
phenyl (n-amyl) , 3-phenyl (sec-butyl) and the like. 
Preferred C7 to C12 phenylalkyl groups are the benzyl and 
the phenylethyl groups . 

The term "C, to C12 substituted phenylalkyl" 
20 denotes a C7 to C12 phenylalkyl group substituted on the 
to Cg alkyl portion with one or more, and preferably one 
or two, groups chosen from halogen, hydroxy, protected 
hydroxy, 0x0, protected 0x0, amino, protected amino, 
monosubstituted) amino, protected (monosubstituted) amino, 
25 (disubstituted) amino, guanidino, heterocyclic ring, 

substituted heterocyclic ring, Cj to C7 alkoxy, Cj to C7 
acyl, Ci to C7 acyloxy, nitro, carboxy, protected carboxy, 
carbamoyl, carboxamide, protected carboxamide, N- (Ci to Cg 
alkyl) carboxamide, protected N-{Ci to^ Cg 
30 alkyl) carboxamide, N, N-(Ci to Cg dial kyl) carboxamide, 
cyano, N-(Ci to Cg alkylsulfonyl) amino, thiol, Ci to C4 
alkylthio, to C4 alkylsulfonyl groups; and/or the 
phenyl group may be substituted with one or more, and 
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preferably one or two, substituents chosen from halogen, 
hydroxy, protected hydroxy, cyano, nitro, Ci to Cg alkyl, 
Ci to C7 alkoxy, Ci to C, acyl, Cj to C7 acyloxy, carboxy, 
protected carboxy, carboxymethyl, protected 
5 carboxymethyl, hydroxymethyl, protected hydroxymethyl, 
amino, protected amino, (monosubstituted) amino, protected 
(monosubstituted) amino, (disubstitut.ed) amino, 
carboxamide, protected carboxamide, N-(Ci to Cg alkyl) 
carboxamide, protected N-(Ci to Cg alkyl) carboxamide, N, 

10 N-di(Ci to Cg alkyl) carboxamide, trif luoromethyl, N- ( (Cj 
to Cg alkyl) sulfonyl) amino, N- (phenylsulfonyl) amino or a 
phenyl group, substituted or unsubstituted, for a 
resulting biphenyl group. The substituted alkyl or 
phenyl groups may be substituted with one or more, and 

15 preferably one or two, substituents which can be the same 
or different. 

Examples of the term "C, to C12 substituted 
phenylalkyl" include groups such as 
2-phenyl-l-chloroethyl, 2- {4-methoxyphenyl) ethyl, 
20 4- (2, 6"dihydroxy phenyl) -n-hexyl, 

2- (5-cyanO"3-methoxyphenyl) -n-pentyl, 

3- (2, 6-dimethylphenyl) -n-propyl, 4-chloro-3-aminobenzyl, 
6- (4-methoxyphenyl) -3-carboxy (n-hexyl) , 

5- (4-aminomethylphenyl) -3- (aminomethyl) -n-pentyl, 
25 5-phenyl-3-oxo-n-pent-l"yl and the like. 

The term "substituted phenyl" specifies a 
phenyl group substituted with one or more, and preferably 
one or two, moieties chosen from the groups consisting of 
halogen, hydroxy, protected hydroxy, cyano, nitro, to 
30 Cg alkyl, Cj to C7 alkoxy, to C, acyl, to C7 acyloxy, 
carboxy, protected carboxy, carboxymethyl, protected 
carboxymethyl, hydroxymethyl, protected hydroxymethyl, 
amino, protected amino, (monosubstituted) amino, protected 
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(raonosubstituted) amino, (disubstituted) amino, 
carboxamide, protected carboxamide, N-(Ci to Cg 
alkyl) carboxamide, protected N-(Ci to Cg 
alkyl) carboxamide, N, N-di (Ci to Cg alkyl) carboxamide, 
5 trifluoromethyl, N-((Ci to alkyl) sulfonyl) amino, 
N- (phenylsulfonyl) amino or phenyl, substituted or 
unsubstituted, such that, for example, a biphenyl 
results. 

Examples of the term "substituted phenyl" 

10 include a mono- or di (halo) phenyl group such as 2, 3 or 
4-chlorophenyl, 2, 6-dichlorophenyl, 2, 5-dichlorophenyl, 
3, 4-dichlorophenyl, 2, 3 or 4-bromophenyl, 
3, 4-dibromophenyl, 3-chloro-4--f luorophenyl, 2, 3 or 
4-fluorophenyl and the like; a mono or di (hydroxy) phenyl 

15 group such as 2, 3 or 4-hydroxyphenyl, 

2, 4-dihydroxyphenyl, the protected-hydroxy derivatives 
thereof and the like; a nitrophenyl group such as 2, 3 or 
4-nitrophenyl; a cyanophenyl group, for example, 2, 3 or 
4-cyanophenyl; a mono- or di (alkyl) phenyl group such as 

20 2, 3 or 4-methylphenyl, 2, 4-dimethylphenyl, 2, 3 or 
4- (iso-propyl) phenyl, 2, 3 or 4-ethylphenyl, 2, 3 or 
4- (n-propyl) phenyl and the like; a mono or 
di(alkoxyl) phenyl group, for example, 
2, 6-dimethoxyphenyl, 2, 3 or 4-methoxyphenyl, 2, 3 or 

25 4-ethoxyphenyl, 2, 3 or 4- (isopropoxy) phenyl, 2, 3 or 
4- (t-butoxy) phenyl, 3-ethoxy"4-methoxyphenyl and the 
like; 2, 3 or 4-trif luoromethylphenyl; a mono- or 
dicarboxyphenyl or (protected carboxy) phenyl group such 
as 2, 3 or 4-carboxyphenyl or 2, 4-di (protected 

30 carboxy) phenyl; a mono-or di (hydroxym^ethyl) phenyl or 
(protected hydroxymethyl) phenyl such as 2, 3, or 
4- (protected hydroxymethyl ) phenyl or 
3, 4-di (hydroxymethyl) phenyl; a mono- or 
di (aminomethyl) phenyl or (protected aminomethyl) phenyl 
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such as 2, 3 or 4- (aminomethyl) phenyl or 2, 4- (protected 
aminomethyl) phenyl; or a mono- or 
di (N- (methylsulfonylamino) ) phenyl such as 2, 3 or 
4-(N-(methylsuIfonylamino) )phenyl. Also, the term 
5 "substituted phenyl" represents disubstituted phenyl 
groups wherein the substituents are different, for 
example, 3-methyl-4-hydroxyphenyl, 

3- chloro-4-hydroxyphenyl, 2-methoxy-4-bromophenyl, 

4- ethyl-2-hydroxyphenyl, 3-hydroxy-4-nitrophenyl, 
10 2-hydroxy 4-chlorophenyl and the like. 

Phenylthio, phenyl sulfoxide, and 
phenylsulfonyl compounds are known in the art and these 
terms have their art recognized definition. By 
"substituted phenylthio, " "substituted phenyl sulfoxide," 
15 and "substituted phenylsulfonyl" is meant that the phenyl 
can be substituted as described above in relation to 
"sxibstituted phenyl." 

The term "substituted aniline" specifies an 
aniline group substituted with one or more, and 

20 preferably one or two, moieties chosen from the groups 

consisting of halogen, hydroxy, protected hydroxy, cyano, 
nitro, Ci to Cg alkyl, to alkoxy, Ci to C, acyl, to 
C7 acyloxy, carboxy, protected carboxy, carboxymethyl, 
protected carboxymethyl, hydroxymethyl, protected 

25 hydroxymethyl, amino, protected amino, 

(monosubstituted) amino, protected (monosubstituted) amino, 
(disubstituted) amino, carboxamide, protected carboxamide, 
N-(Ci to Cg alkyl) carboxamide, protected N-(Ci to 
alkyl) carboxamide, N, N"di(Ci to alkyl) carboxamide, 

30 trif luoromethyl, N-((Ci to Cg alkyl) sulfonyl) amino and 
N- (phenylsulfonyl ) amino . 
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Examples of substituted aniline include 2- 
fluoroanilinyl, 3-fluoroanilinyl, 4-f luoroanilinyl, 2- 
chloroanilinyl, 3-chloroanilinyl, 4-chloroanilinyl, 2- 
bromoanilinyl, 3-bromoanilinyl, 4-broinoanilinyl, 2- 
methoxyanilinyl, S-methoxyanilinyl, 4-methoxyanilinyl, 2- 
hydroxyanilinyl , 3-hydroxyanilinyl , 4 -hydroxyanilinyl , 2 - 
carboethoxyanilinyl, 3-carboethoxyanilinyl, 4- 
carboethoxyanilinyl, 2-trif luoromethylanilinyl, 3- 
trifluoromethylanilinyl, 4-trif luoromethylanilinyl, 2- 
dimethylaminoanilinyl , 3-dimethylaminoanilinyl , 4 - 
dimethylaminoanilinyl, 2-phenoxyanilinyl, 3- 
phenoxyanilinyl, 4-phenoxyanilinyl, 3/4- 
methylenedioxyanilinyl , 2 , 3-methylenedioxyanilinyl , 2,3- 
dif luoroanilinyl , 2 , 3-dibromoanilinyl , 
3, 4-dibromoanilinyl, 2, 3-dimethoxyanilinyl, 
3, 4-dimethoxyanilinyl, 

1- amino-5/ 6, 7, S-tetrahydronaphthyl, 

2- hydroxy-3-aniino-5, 6, 7, 8-tetrahydronaphthyl^ 
2-aininonaphthyl/ l-amino-4-chloronaphthyl, 
l-amino-4-bromonaphthyl, 5-amino-l-hydroxynaphthyl, 
l-amino-2-hydroxynaphthyl, S-aminoindanyl, 
l-aminofluorenyl, 2-aminof luorenyl and N-methylanilinyl , 

The term "substituted naphthyl" specifies a 
naphthyl group substituted with one or more, and 
preferably one or two, moieties either on the same ring 
or on different rings chosen from the groups consisting 
of halogen, hydroxy, protected hydroxy, cyano, nitro, Ci 
to Cfi alkyl, Ci to C7 alkoxy, Cj to C7 acyl, Ci to C, 
acyloxy, carboxy, protected carboxy, carboxymethyl, 
protected carboxymethyl, hydroxymethi^l, protected 
hydroxymethyl, amino, protected amino, 

(monosubstituted) amino, protected (monosubstituted) amino, 
(disubstituted) amino, carboxamide, protected carboxamide, 
N-{Ci to Cg alkyl) carboxamide, protected N-{Ci to Cg 
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alkyl) carboxamide, N, N-di (Ci to Cg alkyl) carboxamide, 
trifluoromethyl, N-((Ci to alJcyl) sulfonyl) amino or N- 
(phenylsulf onyl ) amino . 

Examples of the term "substituted naphthyl" 
5 include a mono or di (halo) naphthyl group such as 1, 2, 3, 
4, 5, 6, 7 or 8-chloronaphthyl, 2, 6-dichloronaphthyl, 2, 

5- dichloronaphthyl, 3, 4-dichloronaphthyl, 1, 2, 3, 4, 5, 
6, 7 or 8-bromonaphthyl, 3, 4-dibromonaphthyl, 3-chloro- 
4-f luoronaphthyl, 1, 2, 3, 4, 5, 6, 7 or 8-f luoronaphthyl 

10 and the like; a mono or di (hydroxy) naphthyl group such as 
1, 2, 3, 4, 5, 6, 7 or 8-hydroxynaphthyl, 2, 4- 
dihydroxynaphthyl, the protected-hydroxy derivatives 
thereof and the like; a nitronaphthyl group such as 3- or 
4-nitronaphthyl; a cyanonaphthyl group, for example, 1, 

15 2, 3, 4, 5, 6, 7 or 8-cyanonaphthyl; a mono- or 

di (alkyl) naphthyl group such as 2, 3, 4, 5, 6, 7or8" 
methylnaphthyl, 1, 2, 4-dimethylnaphthyl, 1, 2, 3, 4, 5, 
6, 7 or 8- (isopropyl) naphthyl, 1, 2, 3, 4, 5, 6, 7 or 
8-ethylnaphthyl, 1, 2, 3, 4, 5, 6, 7 or 

20 8- (n-propyl) naphthyl and the like; a. mono or 
di (alkoxy) naphthyl group, for example, 2, 

6- dimethoxynaphthyl, 1, 2, 3, 4, 5, 6, 7 or 
8-methoxynaphthyl, 1, 2, 3, 4, 5, 6, 7 or 
8-ethoxynaphthyl, If 2, 3, 4, 5, 6, 7 or 

25 8- (isbpropoxy) naphthyl, 1, 2, 3, 4, 5, 6, 7 or 

8- (t-butoxy) naphthyl, 3-ethoxy-4-methoxynaphthyl and the 
like; 1, 2, 3, 4, 5, 6, 7 or 8-trifluoromethylnaphthyl; a 
mono- or dicarboxynaphthyl or (protected carboxy) naphthyl 
group such as 1, 2, 3, 4, 5, 6, 7 or 8-carboxynaphthyl or 

30 2, 4-di (-protected carboxy) naphthyl; -a mono-or 
di (hydroxyme thy 1) naphthyl or (protected 
hydroxymethyl) naphthyl such as 1, 2, 3, 4, 5, 6, 7 or 
8- (protected hydroxymethyl) naphthyl or 
3, 4 -di (hydroxymethyl) naphthyl; a mono- or 
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di (amino) naphthyl or (protected amino) naphthyl such as 1, 
2, 3, A, 5, 6, 7 or 8- (amino) naphthyl or 2, 4- (protected 
amino) -naphthyl, a mono- or di (aminomethyl) naphthyl or 
(protected aminomethyl) naphthyl such as 2, 3, or 
5 4- (aminomethyl) naphthyl or 

2, 4- (protected aminomethyl) -naphthyl; or a mono- or di- 
(N-methylsulfonylamino) naphthyl such as 1, 2, 3, A, 5, 
6, 7 or 8- (N-methylsulfonylamino) naphthyl. Also, the 
term "substituted naphthyl" represents disubstituted 
10 naphthyl groups wherein the substituents are different, 
for example, 3-methyl-4-hydroxynaphth-l-yl, 

3 - chlor o- 4 -hydr oxynaphth- 2 -yl , 
2-methoxy-4-bromonaphth-l-yl, 

4- ethyl-2-hydroxynaphth-l-yl, 
15 3-hydroxy-4-nitronaphth-2-yl, 

2-hydroxy-4-chloronaphth-l-yl, 

2- methoxy-7-bromonaphth-l-yl, 
4-ethyl-5-hydroxynaphth-2-yl, 

3- hydroxy-8-nitronaphth-2-yl, 

20 2"hydroxy-5-chloronaphth-l-yl and the like. 

The terms "halo" and "halogen" refer to the 
fluoro, chloro, bromo or iodo groups. There can be one 
or more halogen, which are the same or different. 
25 Preferred halogens are bromo, fluoro and chloro. 

The term " (monosubstituted) amino" refers to an 
amino group with one substituent chosen from the group 
consisting of phenyl, substituted phenyl, Ci to Cg alkyl, 
Ci to Cfi substituted alkyl, Ci to C, acyl, to C7 alkenyl, 
30 C2 to C7 substituted alkenyl, to C7^alkynyl, Cj to C7 
substitued alkynyl, C7 to C12 phenylalkyl, C7 to 
substituted phenylalkyl and heterocyclic ring. The 
(monosubstituted) amino can additionally have an amino- 
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protecting group as encompassed by the term "protected 
(monosubstituted) amino. " 



Examples of the term (monosubstituted) amino 
include methylamino, ethylamino, cyclohexylamino, 
5 cyclohexylmethyl , cyclohexylethyl , cyclopentylamino, 
anilinyl, 2-methoxyanilinyl, benzylamino, 
2-hydroxybenzylamino, phenethylamino, 
2-methoxyphenethylamino and the like. 

The term " (disubstituted) amino" refers to amino 
10 groups with two substituents chosen from the group 

consisting of phenyl, sxibstituted phenyl, Ci to alkyl, 
Ci to Ce substituted alkyl, Q to C7 acyl, to C7 alkenyl, 
C2 to C7 alkynyl, €7 to C12 phenylalkyl, and C7 to C12 
substituted phenylalkyl. The two substituents can be the 
15 same or different. 

The term "amino -protecting group" as used 
herein refers to substituents of the amino group commonly ' 
employed to block or protect the amino functionality 
while reacting other functional groups of the molecule. 
20 The term "protected (monosubstituted) amino" means there 
is an amino-protecting group on the monosubstituted amino 
nitrogen atom. In addition^ the term "protected 
carboxamide" means there is an amino-protecting group on 
the carboxamide nitrogen. 

25 Examples of such amino-protecting groups 

include the formyl ("For") group, the trityl group, the 
phthalimido group, the trichloroacetyl group, the 
chloroacetyl, bromoacetyl, and iodoacetyl groups, 
urethane-type blocking groups, such as t-butoxycarbonyl 

30 ("Boc"), 2- (4-biphenylyl)propyl-2-oxycarbonyl ("Bpoc"), 
2 -phenylpropyl - 2 - oxycarbonyl ( " Poc " ) , 
2 - ( 4 -xenyl ) isopropoxycarbonyl , 
1 , 1 -diphenylethyl - 1 -oxycarbonyl , 
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1 , 1 -diphenylpropyl - 1 - oxycarbonyl , 

2- (3, 5-dimethoxyphenyl)propyl-2-oxycarbonyl ("Ddz") , 
2 - (p- toluyl ) propyl -2 -oxycarbonyl , 

cyclopentanyloxycarbonyl , 

1 - methyl cyclopentanyloxycarbonyl , 
cyclohexanyloxy-carbonyl , 

1 -tnethylcyclohexanyloxycarbonyl , 

2 -methylcyclohexanyloxycarbonyl , 

2- (4 - toluyl sulfonyl) ethoxycarbonyl, 
2 - (methyl sul f onyl ) ethoxycarbonyl , 

2 - ( t r iphenylphosphino ) - ethoxycarbonyl , 

9 - f luorenylmethoxycarbonyl ( " Fmoc " ) , 

2- (trimethylsilyl) ethoxycarbonyl , allyloxycarbonyl, 

1- (trimethylsilylmethyl) prop-l-enyloxycarbonyl, 
5 -benzisoxalylmethoxycarbonyl , 

4 -acetoxybenzyloxycarbonyl , 
2,2, 2 - trichloroethoxycarbonyl , 

2 - e thynyl - 2 -propoxycarbonyl , cyclopropylme t hoxycarbonyl , 
isobomyl oxycarbonyl , 1-piperidyl oxycarbonyl , 

benzyl oxycarbonyl ( " Cbz " ) , 4 -phenylbenzyloxycarbonyl , 
2-methylbenzyloxy-carbonyl , 

a-2 , 4 , 5 , -tetramethylbenzyl oxycarbonyl ( "Tmz " ) , 
4 -met hoxybenzyloxycarbonyl , 4 - fluorobenzyl oxycarbonyl , 
4 -chlorobenzyl oxycarbonyl , 3 -chlorobenzyloxycarbonyl , 
2 -chlorobenzyl oxycarbonyl , 2,4 -dichlorobenzyl oxycarbonyl , 
4 -bromobenzyl oxycarbonyl , 3 -bromobenzyl oxycarbonyl , 
4 -nitrobenzyloxycarbonyl , 4 -cyanobenzyl oxycarbonyl , 
4- (decyloxy)benzyloxycarbonyl and the like; the 
benzoylmethylsulfonyl group, dithiasuccinoyl ("Dts"), the 
2- (nitro)phenylsulfenyl group ("Nps"), the 
diphenyl-phosphine oxide group and like amino-protecting 
groups. The species of amino-protecting group employed 
is not critical so long as the deriv^ized amino group is 
stable to the conditions of the subsequent reaction (S) 
and can be removed at the appropriate point without 
disrupting the remainder of the compounds. Preferred 
amino-protecting groups are Boc, Cfcz and Fmoc. Further 
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examples of amino-protecting groups embraced by the above 
term are well known in organic synthesis and the peptide 
art and are described by, for example, T-W. Greene and 
P,G.M. Wuts, "Protective Groups in Organic Synthesis," 
5 2nd ed., John Wiley and Sons, New York, NY, 1991, Chapter 
7, M. Bodanzsky, "Principles of Peptide Synthesis," 1st 
and 2nd revised ed., Springer-Verlag, New York, NY, 1984 
and 1993, and Stewart and Young, "Solid Phase Peptide 
Synthesis," 2nd ed.. Pierce Chemical Co., Rockford, XL, 

10 1984, each of which is incorporated herein by reference. 
The related term "protected amino" defines an amino 
group substituted with an amino-protecting group 
discussed above. In addition, the term "protected 
carboxamide" means there is an amino-protecting group on 

15 the carboxamide nitrogen. 

The term "carboxy-protecting group" as used 
herein refers to one of the ester derivatives of the 
carboxylic acid group commonly employed to block or 

20 protect the carboxylic acid group while reactions are 
carried out on other functional groups on the compound. 
Examples of such carboxylic acid protecting groups 
include t-butyl, 4-nitroben2yl, 4-met:hoxyben2yl, 
3 , 4 -dimethoxybenzyl , 2,4 -dimethoxybenzyl , 

25 2,4, 6^trimethoxybenzyl, 2,4,6-trimethylbenzyl, 

pentamethylbenzyl , 3,4 -methyl enedioxybenzyl , benzhydryl , 
4,4* -dimethoxytrityl , 4 , 4 • , 4 " - trimethoxytrityl , 
2-phenylpropyl , trimethylsilyl , t-butyldimethylsilyl , 
phenacyl, 2, 2, 2-trichloroethyl, P- (trimethylsilyl) ethyl, 

30 P- (di(n-butyl)methylsilyl) ethyl, p-toluenesulfonylethyl, 

4 -nitrobenzylsulf onylethyl , allyl , cinnamyl , 
1- (trimethylsilylmethyl) -propenyl and like moieties. The 
species of carboxy-protecting group employed is not 
critical so long as the derivatized carboxylic acid is 
35 stable to the conditions of subsequent reaction (S) and 
can be removed at the appropriate point without 
disrupting the remainder of the molecule. Further 
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examples of these groups are found in E. Haslam, 
"Protective Groups in Organic Chemistry, " J,G,W, McOmie, 
Ed., Plenum Press, New York, NY, 1973, Chapter 5, and 
T.W. Greene and P.G.M. Wuts, "Protective Groups in 
5 Organic Synthesis, " 2nd ed., John Wiley and Sons, New 
York, NY, 1991, Chapter 5, each of which is incorporated 
herein by reference. A related term is "protected 
carboxy, " which refers to a carboxy group substituted 
with one of the sibove carboxy-protecting groups. 

10 

The term "hydroxy-protecting group" refers to 
readily cleavable groups bonded to hydroxyl groups, with 
the hydroxy becoming a ''protected hydroxy". In addition, 
the term "protected hydroxymethyl" means there is a 

15 readily cleavable groups bonded to hydroxyl portion of 
the hydroxymethyl group. Examples of such readily 
cleavable groups bonded to hydroxyl groups include the 
tetrahydropyranyl , 2 -methoxypropyl , 1 -ethoxyethyl , 
methoxymethyl , 2 -methoxyethoxymethyl , methylthiomethyl , 

20 t-butyl, t-amyl, trityl, 4-methoxytrityl, 

4,4' -dimethoxytrityl , 4 , 4 ' , 4 " - trimethoxytrityl , benzyl , 
allyl, trimethylsilyl, (t-butyl) dimethylsilyl, 
2,2, 2 - trichloroethoxycarbonyl groups ' and the like . The 
species of hydroxy-protecting groups is not critical so 

25 long as the derivatized hydroxyl group is stable to the 
conditions of subsequent reaction (S) and can be removed 
at the appropriate point without disrupting the remainder 
of the molecule. Further examples of hydroxy-protecting 
groups are described by C.B. Reese and E. Haslam, 

30 "Protective Groups in Organic Chemistry," J.G.W. McOmie, 
Ed., Plenum Press, New York, NY, 1973, Chapters 3 and 4, 
respectively, and T.W. Greene and P.G.M. Wuts, 
"Protective Groups in Organic Synthesis," 2nd ed., John 
Wiley and Sons, New York, NY, 1991, Chapters 2 and 3. 



wo 99/55679 



PCT/US99/09216 



47 

The term "Cj to C4 allcylthio" refers to sulfide 
groups such as tnethylthio, ethylthio, n-propylthio, 
isopropylthiO/ n-butylthio, t-butylthio and like groups. 

The term "Ci to C4 alkylsulf oxide" indicates 
5 sulfoxide groups such as methylsulf oxide, ethylsulf oxide, 
n-propylsulf oxide, isopropylsulf oxide, n-butylsulf oxide, 
sec-butylsulf oxide and the like. 

The term "Ci to C4 alkylsulf onyl" encompasses 
groups such as methylsulfonyl, ethylsulf onyl, 
10 n-propylsulf onyl , isopropylsulf onyl , n-butylsulf onyl , 
t-butylsulfonyl and the like. 

By "substituted phenylthio, " "substituted 
phenyl sulfoxide," and "substituted phenyl sulf onyl" is 
meant that the phenyl can be substituted as described 
15 above in relation to "substituted phenyl." 

The terms "cyclic C2 to C7 alkylene," 
"substituted cyclic C2 to C7 alkylene, " "cyclic C2 to C^ 
heteroalkylene, " and "substituted cyclic C2 to C7 
heteroalkylene, " define such a cyclic group bonded 

20 ("fused") to the phenyl radical resulting in a bicyclic 
ring system. The cyclic group may be saturated or 
contain one or two double bonds. Furthermore, the cyclic 
group may have one or two methylene or methine groups 
replaced by one or two oxygen, nitrogen or sulfur atoms 

25 which are the the cyclic C2 to C7 heteroalkylene. 

The cyclic alkylene or heteroalkylene group may 
be substituted once or twice by the same or different 
substituents selected from the group -consisting of the 
following moieties: hydroxy, protected hydroxy, carboxy, 
30 protected carboxy, 0x0, protected 0x0, Ci to C4 acyloxy, 
formyl, Ci to C7 acyl , Ci to alkyl, carbamoyl, Cj to C7 
alkoxy, to C4 alkyl thio, to C4 alkylsulf oxide, Ci to 



wo 99/55679 



PCT/US99/09216 



C4 alkylsulf onyl, halo, amino, protected amino, 
(monosubstituted) amino, protected (monosubstitued) amino, 
(disiibstituted) amino, hydroxymethyl or a protected 

hydroxymethyl . 

5 The cyclic alkylene or heteroalkylene group 

fused onto the benzene radical can contain two to ten 
ring members, but it preferably contains three to six 
members. Examples of such saturated cyclic groups are 
when the resultant bicyclic ring system is 

10 2, 3-dihydro-indanyl and a tetralin ring. When the cyclic 
groups are unsaturated, examples occur when the resultant 
bicyclic ring system is a naphthyl ring or indolyl. 
Examples of fused cyclic groups which each contain one 
nitrogen atom and one or more double bond, preferably one 

15 or two double bonds, are when the phenyl is fused to a 
pyridine, pyrano, pyrrolo, pyridinyl, dihydropyrrolo, or 
dihydropyridinyl ring. Examples of fused cyclic groups 
which each contain one oxygen atom and one or two double 
bonds are when the phenyl ring is fused to a furo, 

20 pyrano, dihydrofurano, or dihydropyrano ring. Examples 
of fused cyclic groups which each have one sulfur atom 
and contain one or two double bonds are when the phenyl 
is fused to a thieno, thiopyrano, dihydrothieno or 
dihydrothiopyrsuio ring. Examples of cyclic groups which 

25 contain two heteroatoms selected from sulfur and nitrogen 
and one or two double bonds are when the phenyl ring is 
fused to a thiazolo, isothiazolo, dihydrothiazolo or 
dihydroisothiazolo ring. Examples of cyclic groups which 
contain two heteroatoms selected from oxygen and nitrogen 

30 cOid one or two double bonds are when the benzene ring is 
fused to an oxazolo, isoxazolo, dihydrooxazolo or 
dihydroisoxazolo ring. Examples of cyclic groups which 
contain two nitrogen heteroatoms and one or two double 
bonds occur when the benzene ring is fused to a pyrazolo, 

35 imidazole, dihydropyrazolo or dihydroimidazolo ring or 
pyrazinyl. 
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The term "amino acid" includes any one of the 
twenty naturally-occurring amino acids or the D-form of 
any one of the naturally- occurring amino acids. In 
5 addition, the term "amino acid" also includes other non- 
naturally occurring amino acids besides the D-amino 
acids, which are functional equivalents of the naturally- 
occurring amino acids. Such non- naturally- occurring 
amino acids include, for example, norleucine ("Nle"), 

10 norvaline ("Nva"), (3 -Alanine, L- or D-naphthalanine, 

ornithine ("Om"), homoarginine (homoArg) and others well 
known in the peptide art, such as those described in M, 
Bodanzsky, "Principles of Peptide Synthesis, " 1st and 2nd 
revised ed., Springer-Verlag, New York, NY, 1984 and 

15 1993, and Stewart and Young, "Solid Phase Peptide 

Synthesis," 2nd ed,, Pierce Chemical Co., Rockford, XL, 
1984, both of which are incorporated herein by reference. 
Amino acids and amino acid analogs can be purchased 
commercially (Sigma Chemical Co.; Advanced Chemtech) or 

20 synthesized using methods known in the art. 

The amino acids are indicated herein by either 
their full name or by the commonly known three letter 
code. Further, in the naming of amino acids, "D-" 
designates an amino acid having the "D" configuration, as 
25 opposed to the naturally occurring L-amino acids. Where 
no specific configuration is indicated, one skilled in 
the art would understand the amino acid to be an L-amino 
acid. The amino acids can, however, also be in racemic 
mixtures of the D- and L- configuration. 

30 As used herein, the phrase "any one of the 

twenty naturally-occurring amino acids" means any one of 
the following: Ala, Arg, Asn, Asp, Cys, Gin, Glu, Gly, 
His, lie. Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, 
and Val. As used herein, the language "the D-form of a 

35 naturally-occurring amino acid" means the D-isomer of any 
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one of these naturally-occurring amino acids, with the 
exception of Gly, which does not occur as D or L isomers. 



One or more of the isoc[uinoline derivatives, 
even within a given library, may be present as a salt. 
5 The term "salt" encompasses those salts that form with 
the carboxylate anions and amine nitrogens and include 
salts formed with the organic and inorganic anions and 
cations discussed below. Furthermore, the term includes 
salts that form by standard acid-base reactions with 

10 basic groups (such as amino groups) and organic or 
inorganic acijds. Such acids include hydrochloric, 
sulfuric, phosphoric, acetic, succinic, citric lactic, 
maleic, fumaric, palmitic, cholic, pamoic, mucic, 
D-glutamic, d-camphoric, glutaric, phthalic, tartaric, 

15 lauric, stearic, salicyclic, methanesulfonic, 

benzenesulfonic, sorbic, picric, benzoic, cinnamic, and 
like acids. 

The term "organic or inorganic cation" refers 
to counterions for the carboxylate anion of a carboxylate 

20 salt. The counter-ions are chosen from the alkali and 
alkaline earth metals, (such as lithium, sodium, 
potassium, barium, aluminum and calcium) ; ammonium and 
mono-, di- and tri-alkyl amines such as trimethylamine, 
cyclohexylamine ; and the organic cations, such as 

25 dibenzylaramonium, benzyl ammonium, 2 -hydroxyethylammonium, 
bis (2 -hydroxyethyl ) ammonium, phenylethylbenzylammonium, 
dibenzylethylenediammonium, and like cations. See, for 
example, "Pharmaceutical Salts," Berge et al., J . Pharm . 

Sci^, 66:1-19 (1977), which is incorporated herein by 
30 reference. Other cations encompassed" by the above term 
include the protonated form of procaine, quinine and N- 
methylglucosamine, and the protonated forms of basic 
amino acids such as glycine, ornithine, histidine, 
phenylglycine , lysine and arginine. Furthermore, any 



wo 99/55679 



PCT/US99/09216 



51 

zwitterionic form of the instant compounds formed by a 
carboxylic acid and an amino group is referred to by this 
term. For example, a cation for a carboxylate anion will 
exist when R2 or R3 is substituted with a (quaternary 
5 ammonium) methyl group. A preferred cation for the 
carboxylate anion is the sodium cation. 

The compounds of the above formula can also 
exist as solvates and hydrates. Thus, these compounds 
may crystallize with, for example, waters of hydration, 
10 or one, a number of, or any fraction thereof of molecules 
of the mother liquor solvent. The solvates and hydrates 
of such compounds are included within the scope of this 
invention. 

One or more isoquinoline derivatives, even when 

15 in a library, can be in the biologically active ester 

form, such as the non- toxic, metabolically-labile ester- 
form. Such ester forms induce increased blood levels and 
prolong the efficacy of the corresponding non-esterif ied . 
forms of the compounds. Ester groups which can be used 

20 include the lower alkoxymethyl groups, for example, 
methoxymethyl, ethoxymethyl , isoprop'oxymethyl and the 
like; the.a-{Ci to C7) alkoxyethyl groups, for example 
methoxyethyl , ethoxyethyl , propoxyethyl , isopropoxyethyl 
and the like; the 2-oxo-l,3-diooxlen-4-ylmethyl groups, 

25 such as 5-methyl-2-oxo-l,3-dioxolen-4-ylmethyl, 5-phenyl- 
2-0x0-1, 3-dioxolen-4-ylmethyl and the like; the Ci to C4 
alkylthiomethyl groups, for example methylthiomethyl, 
ethylthiomethyl, iso-propylthiomethyl and the like; the 
acyloxymethyl groups, for example pivaloyloxymethyl , 

30 pivaloyloxyethyl , a-acetoxymethyl and the like; the 

ethoxycarbonyl-1 -methyl group; the a-acetoxyethyl ; the 1- 
(Ci to C7 alkyloxycarbonyloxy) ethyl groups such as the 1- 
(ethoxycarbonyloxy) ethyl group; and the l-(Ci to C7 
alkylaminocarbonyloxy) ethyl groups such as the 1- 

35 (methylaminocarbonyloxy) ethyl group. 
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The term "array" is used merely to catagorize 
or group a collection of individually synthesized 
compounds based on certain commonality of one or more R 
substituents . Although compounds individually 
5 synthesized and screened as in ensuing examples, 

libraries containing such compounds can also be prepared 
by the synthetic scheme of the examples below using well 
known combinatorial chemistry. Therefore, libraries 
containing isoquinoline compounds as disclosed herein are 
10 included within the invention. 

The library prepared from the above mentioned 
method can be useful for screening the library on the 
resin or alternatively can be cleaved from the resin as 
discrete compounds and screened in absence of resin. 
15 Preferably, the methods described above further comprise 
the step of cleaving the library from the resin to give 
discrete compounds. 

As used herein, a chemical or combinatorial 
"library" is an intentionally created collection of 

20 differing molecules which can be prepared by the 

synthetic means provided below or otherwise and screened 
for biological activity in a variety of formats (e.g., 
libraries of soluble molecules, libraries of compounds 
attached to resin beads, silica chips or other solid 

25 supports) - The libraries can be screened in any variety 
of melanocortin receptor and related activity assays, 
such as those detailed below as well as others known in 
the art. The libraries will generally have at least one 
active compound and are generally prepared in such that 

30 the compounds are in equimolar quantities. 

Compounds disclosed in previous work that are 
not in an intentially created collection are not part of 
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a "combinatorial library" of the invention. In addition, 
compounds that are in an unintentional or undesired 
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mixture are not part of a "combinatorial library" of the 
invention, 

"Combinatorial chemistry" or "combinatorial 
synthesis" refers to the parallel synthesis of diverse 
5 compounds by sequential addition of reagents which leads 
to the generation of large chemical libraries having 
molecular diversity. Combinatorial chemistry, therefore, 
involves the systematic and repetitive, covalent 
connection of a set of different ^^building blocks" of 
10 varying structures to yield large arrays of diverse 
molecular entities. 

A combinatorial library of the invention can 
contain two or more of the above-described compounds. 
The invention further provides a combinatorial library 
containing five or more of the above-described compounds. 
In another embodiment of the invention, a combinatorial 
library can contain ten or more of the above-described 
compounds. In yet another embodiment of the invention, a 
combinatorial library can contain fifty or more of the 
above-described compounds. If desired, a combinatorial 
library of the invention can contain 100,000 or more, or 
even 1,000,000 or more, of the above-described compounds. 

By way of example, the preparation of the 
combinatorial libraries can use the "split resin 
25 approach." The split resin approach is described by, for 
example, U.S. Patent 5,010,175 to Rutter, WO PCT 91/19735 
to Simon, and Gallop et al., J. Med. Chem., 37:1233-1251 
(1994), all of which are incorporated" herein by 
reference . 

3 0 In addition to the above isoquinoline 

compounds, which are MC receptor ligands, other 
isoquinoline compounds can also function as MC receptor 



15 
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ligands. Other isoquinoline compounds that can function 
as MC receptor ligands include the isoquinoline 
derivatives and isoquinoline compound libraries described 
in Kiely et al., "Isoquinoline Derivatives and 
5 Isoquinoline Combinatorial Libraries," U.S. Patent 
Application Serial No. 08/734,516, filed October 18, 
1996, which is incorporated herein by reference. 

MC receptor ligands such as the isoquinoline 
compounds disclosed herein can be synthesized using the 

10 methods of synthesis described in Example I below. The 
choice of chemical functional groups incorporated into 
specific positions on isoquinoline compounds will depend, 
in part, on the specific physical, chemical or biological 
characteristics required of the MC receptor ligand. Such 

15 characteristics are determined, in part, by the route by 
which the MC receptor ligand will be administered or the 
location in a subject to which the MC receptor ligand 
will be directed. 

As used herein, the terra "ligand" means a 
20 molecule that can selectively bind to a receptor. For 
example, a MC receptor ligand can selectively bind to a 
MC receptor. Those skilled in the art know what is meant 
by the term ligand. The isoquinoline compounds described 
herein are MC recieptor ligands. A ligand can function as 
25 an agonist or antagonist. As used herein, the term 
"agonist" means that a ligand has the function of 
mimicking the physiological activity of another molecule. 
For example, a MC receptor ligand that functions as an 
agonist mimics the physiological activity of a MC 
30 receptor ligand such as MSH, which stimulates MC receptor 
activity. Similarly, the term "antagbnist" means that a 
ligand has the function of reducing the physiological 
activity of another molecule, for example, by preventing 
the activation or inhibiting the activity of a receptor. 
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For example, a MC receptor ligand that functions as an 
antagonist reduces the physiological activity of a MC 
receptor. A reduction in MC receptor activity can be due 
to the antagonist binding to the MC receptor and 
5 inhibiting activation or to the antagonist preventing the 
binding of a ligand that stimulates MC receptor activity. 

The invention provides methods for altering the 
activity of a MC receptor in a subject by administering 
to the subject an effective amount of a MC receptor 
10 ligand, wherein the MC receptor ligand comprises an 

isoquinoline compound. The MC receptor ligands can be 
the isoquinoline compounds having the structures 
described above. 

Many of the physiological effects of known MC 
15 receptor ligands on MC receptor activity are mediated by 
cytokines, and MC receptor ligands alter cytokine 
activity. Due to the effect of MC receptor sicfnaling on 
cytokines, the MC receptor ligands of the invention can 
function as cytokine regulatory agents by regulating the 
20 aberrant or altered expression of one or more cytokines 
that occurs in various conditions, ihcluding, for 
example, pathologies, immune responses and inflammatory 
responses. Such conditions are considered together for 
purposes of the present invention in that they are 
25 characterized, in part, by altered or aberrant cytokine 
activity and, therefore, are amenable to regulation by 
one or more cytokine regulatory agents such as the MC 
receptor ligands disclosed herein. 

It should be recognized, however, that while 
3 0 the MC receptor ligands of the invention can function as 
cytokine regulatory agents, no specific mechanism of 
action is proposed as to how a MC receptor ligand acts to 
affect a condition. The MC receptor ligands of the 
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invention can be used to treat conditions characterized 
by altered or aberrant cytokine activity. However, the 
conditions treatable with the MC receptor ligands of the 
invention are not restricted to those conditions or 
diseases involving altered cytokine activity. The MC 
receptor ligands are useful for treating a disease or 
condition if the MC receptor ligand prevents the disease 
or improves signs or symptoms of the disease, regardless 
of the mechanism causing the signs or symptoms of the 
disease. 

The effects of isoquinoline compounds, which 
bind to MC receptors and have the structures described 
above, on cytokines are similar to those for cytokine 
regulatory agents such as HP 228, which has the amino 
15 acid sequence Ac-Nle-Gln-His- (D) Phe-Arg- (D) Trp-Gly-NHj 

(see Examples VI to IX) . The amino acids are designated 
by their well known three letter codes, with the amino 
acids in the L- configuration except those specifically 
indicated as the D- configuration. Nle represents 
20 norleucine. The amino -terminus is acetylated and the 
carboxyl- terminus is amidated. The effect of HP 228 on 
cytokines and the uses provided thereby are described, 
for example, in U.S. Patent No. 5,420,109, WO 95/13086 
and WO 96/27386, each of which is incorporated herein by 
25 reference. The present invention provides a method of 
restraining a pathologically elevated cytokine activity 
in a subject by administering to the subject an effective 
amount of MC receptor ligands such as isoquinoline 
compounds. The pathologically elevated cytokine activity 
30 can be due, for example, to inflammation, cachexia, or a 
patho- immunogenic disease. 

Aberrant cytokine expression can result in 
damage to healthy tissue in a subject and, in extreme 
cases, can lead to severe disability and death. 
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Cytokines can be expressed at a site of localized 
infection or can be expressed systemically, for example, 
in an immune response or in response to bacterial 
endotoxin- induced sepsis. Cytokine expression can induce 
5 pyrexia (fever) and hyperalgesia (extreme sensitivity to 
pain) in a subject, as well as macrophage and monocyte 
activation, which produces or further contributes to an 
inflammatory response in a subject. 

As used herein, the terms "regulate" or 
"regulatory" mean to control by enhancing, limiting, 
restricting, restraining, modulating or moderating. Such 
regulation includes the pleiotropic, redundant, 
synergistic or antagonistic effects that occur due to the 
activity of biological agents such as cytokines, which 
can affect a variety of biological functions directly or 
indirectly through cascade or biofeedback mechanisms. 

As used herein, the term "cytokine regulatory 
agent" means an agent that controls cytokine activity by . 
enhancing, limiting, restricting, restraining, modulating 
20 or moderating the biological activity of a cytokine. It 
should be recognized, however, that while the cytokine 
regulating agents generally can regulate cytokine 
activity, no specific mechanism of action is proposed as 
to how a cytokine regulatory agent acts to affect a 
25 condition characterized by altered or aberrant cytokine 
activity. 



10 
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Cytokines are well known in the art and 
include, but are not limited to the tumor necrosis 
factors (TNFs) , colony stimulating factors (CSFs) , 
30 interferons (INFs) , interleukins (IL-^1, IL-2, IL-3, IL-4, 
IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, 
IL-14, and IL-15) , transforming growth factors (TGFs) , 
oncostatin M (OSM) , leukemia inhibiting factor (LIF) , 
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platelet activating factor (PAF) and other soluble 
immunoregulatory peptides that mediate host defense 
responses, cell regulation and cell differentiation (see, 
for example, Kuby, Immunn! nofy 3rd ed. (W.H. Freeman and 
5 Co., New York (1997); see Chapter 13, which is 
incorporated herein by reference) . 

As used herein, the term "characterized by" 
means contributes or affects, at least in part. Though 
cytokine contribution can be, it does not have to be, the 
only, primary, or even a major factor of the condition. 
For example, it is well understood in the art that an 
infection has altered cytokine levels and is, therefore, 
a condition characterized by cytokine activity, although 
cytokine activity is only a part of the infectious 
condition. 

As used herein, the term "condition 
characterized by altered or aberrant cytokine activity" 
includes all cytokine regulated or modulated pathologies 
and injuries, including the immune, inflammatory and 
20 healing processes associated with an injury or disease. 
The skilled artisan can recognize such a condition by 
detecting an increased or decreased level or activity of 
a particular cytokine as compared to the normal level of 
the cytokine expected to be found in a healthy 
25 individual. Methods for determining such normal levels 
are well known in the art and can be determined by 
sampling a statistically significant number of subjects 
in the population. 

As used herein, the term "pathologically 
30 elevated" means that a cytokine activity is elevated 

above a range of activities which is expected in a normal 
population of such subjects and which is associated with 
a pathological response. For example, a normal range of 
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interleukin activity, such as IL-lp activity, present in 
a specific tissue can be determined by sampling a number 
of subjects in the population. A subject having a 
pathology characterized by cytokine -induced pathological 
5 effects can be readily identified by determining that the 
cytokine activity in the subject is pathologically 
elevated above the normal range. In particular, a 
pathologically elevated level of cytokine activity is at 
least about one standard deviation above the normal, and 
10 can be at least two standard deviations above the normal 
range . 

A MC receptor ligand of the invention, such as 
an isoquinoline compound, can function as a cytokine 
regulatory agent and can be used to decrease the activity 

15 of a cytokine. For example, a particular pathological 
condition can cause an increase in the level or activity 
of a cytokine. A MC receptor ligand that functions to 
restrain cytokine activity can be used to reduce the 
level or activity of the elevated cytokine. Such a 

20 reduction in cytokine activity can alleviate the symptoms 
of the pathological condition. As disclosed herein, 
isoquinoline compounds of the invention can effectively 
decrease the level of TNF-a (see Example VI and Table 4) . 
Isoquinoline compounds that are particularly effective at 

25 decreasing TNF-a include TRG 2405-190, TRG 2405-241, 
TRG 2405-252, TRG 2405-253 and TRG 2408-30. 

A MC receptor ligand of the present invention 
can function as a cytokine regulatory agent, or 
composition containing the agent, and can be used to 
30 increase the physiologic level of one or more cytokines. 
For example, a particular condition can decrease the 
level or activity of a cytokine, which can inhibit all or 
part of an immune response or the immune system. 
Administration of a cytokine regulatory agent in a 
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pharmacologically efficacious dose can enhance the level 
or activity of the cytokine, thereby reducing the level 
of immunosuppression. 

A MC receptor ligand such as the 
5 isoquinoline compounds disclosed herein can function as a 
cytokine regulatory agent and increase the levels of IL- 
10 in a mammal such as a human. IL-10 can block the 
activation of some inflammatory cytokines, including TNF, 
IL-1 and IL-6, while up-regulating cytokines such as IL- 
10 12. IL-10 also stimulates the proliferation of mast 
cells and thymocytes. IL-10 inhibits several monocyte 
and macrophage functions, including, for example, antigen 
presentation to T cells by depressing Class II MHC 
expression; synthesis of IL-1, IL-6, IL-8, CSF, and TNF; 
15 and microbicidal activities. The inhibited microbicidal 
activities include suppressing production of nitrogen 
oxides and bactericidal metabolites. As a consequence of 
monocyte and macrophage IL-10 mediated inhibition, 
activity of some types of helper T cells is inhibited. 
20 Particularly, the Tgl cells, which are responsible for 
cell -mediated functions such as delayed- type 
hypersensitivity cells, and cytotoxic T cells are 
inhibited. As a further consequence of ThI cell 
inhibition, activity of the Th2 cells is augmented, 
25 particularly the T cell subset that augments B cell 
activation, bacterial and helminthic resistance and 
allergic reactions. 

As disclosed herein, administration of a 
MC receptor ligand can increase the plasma levels of IL- 
30 10 in mammals (see Example VII and Table 4) and, 

therefore, can be useful for modulating, for example, 
immunoresponsiveness in a subject. Isoquinoline 
compounds that are particularly effective at increasing 
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IL-10 include TRG 2405-190, TRG 2405-241, TRG 2405-252, 
TRG 2405-253 and TRG 2408-30. 

The binding of a MC receptor ligand to a MC 
receptor results in a wide range of physiological 
5 responses. MC receptors are G protein-coupled receptors 
that activate adenylate cylcase and produce cAMP in 
response to binding of ligands such as MSH. Although 
many of the physiological effects of MC receptor 
signaling are mediated by cytokines, MC receptor ligands 

10 of the invention are not limited to those that regulate 
cytokine activity, as discussed above, but can be any MC 
receptor ligand that functions to alleviate the signs or 
symptoms of a disease or condition. Therefore, MC 
receptor ligands are useful for exploiting the various 

15 physiological responses mediated by MC receptor 
signaling. 

The diversity of physiological responses to MC 
receptor signaling can be advantageously used to alter or 
regulate a physiological pathway that mediates or 

20 moderates a pathological condition or disease. The 

recent elucidation of the role of specific MC receptors 
in particular physiological pathways supports the use of 
ligands that activate specific MC receptors to modulate a 
physiological effect that results in a a given condition 

25 or disease. Therefore, MC receptor ligands of the 

invention, which alter the activity of a MC receptor that 
mediates or moderates a given condition or disease, are 
useful for treating that condition or disease. 

MCR-1 is involved in pain and inflammation and, 
30 therefore, MC receptor ligands that alter the activity of 
MCR-1 are particularly useful for treating pain and 
inflammation. In one embodiment, a MC receptor ligand 
such as an isoquinoline compound can be used as an 
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analgesic or anti-inf lanunatory agent. a-MSH has been 
shown to inhibit migration and chemotaxis of neutrophils, 
which express MCR-l (Catania et al., supra). The 
inhibition by a-MSH was associated with changes in 
5 neutrophil cyclic AMP (cAMP) levels. MC receptors are 
G-protein coupled receptors that couple to adenylate 
cyclase and produce cAMP upon activation. The inhibition 
of- neutrophil chemotaxis is associated with the anti- 
inflammatory activity of a-MSH. Since a-MSH has anti- 
10 inflammatory activity, the MC receptor ligands of the 

invention, such as isoquinoline compounds, can similarly 
function as anti-inf lammatory agents, for example, by 
reducing neutrophil chemotaxis. 

MC receptor ligands such as isoquinoline 
15 compounds are useful for reducing inflammation. As 
described in Example VIII, administration of 
TRG 2405-190, TRG 2405-241, TRG 2405-252, TRG 2405-253, 
TRG 2409-2 and TRG 2409-14 reduced inflammation in 
response to arachadonic acid administration. These 
20 results show that MC receptor ligands such as 

isoquinoline compounds, and particularly TRG 2405-190, 
TRG 2405-241, TRG 2405-252, TRG 2405-253, TRG 2409-2 and 
TRG 2409-14, are useful for reducing inflammation. 

Nitric oxide (NO) is induced during 
25 inflammation by a variety of proinflammatory cytokines. 
a-MSH was shown to inhibit production of NO through 
reduction of NO synthase and NO synthase mRNA (Star et 
al., Proc. Natl, Acad. Sci. USA 92:8016-8020 (1995)). 
Similarly, MC receptor ligands of the invention, such as 
30 isoquinoline compounds, can be used to inhibit NO 
production, thereby reducing inflammation. 

MC receptor ligands that activate MCR-4 are 
particularly useful for decreasing body weight. MCR-4 
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has been shown to function in regulating food intake and 
weight gain. Targeted disruption of MCR-4 causes mice to 
develop a maturity onset obesity associated with 
hyperphagia, hyperinsulinemia and hyperglycemia (Huszar 
5. et al., supra) . Further evidence for the role of MC 

receptors in regulating food intake and weight gain 
involves the function of the agouti protein, which is a 
MCR-4 antagonist. An agouti -related protein functions as 
a selective antagonist of MCR-3 and MCR-4 and causes 
10 obesity in transgenic mice expressing agouti-related 
protein (Oilman et al., Science 278:135-137 (1997)). 
Furthermore/ agouti analogs were injected into the brains 
of mice, and those analogs that functioned as MC receptor 
agonists inhibited feeding while those agouti analogs 
15 that functioned as antagonists increased feeding (Fan et 
al. supra) . Thus, a functional role for MC receptors in 
regulating food intake and weight gain has been 
established. Therefore, the MC receptor ligands of the 
invention such as isoquinoline compounds are useful for 
20 treating obesity by decreasing food intake and body 
weight gain. 

As disclosed herein, administration of an 
isoquinoline compound to rats resulted in a significant 
decrease in the rate of body weight gain and a 
significant decrease in body weight (see Example IX) . As 
used herein, the term "decrease in body weight" is used 
broadly to mean an actual decrease in body weight or a 
decrease in the rate of body weight gain over time, as 
compared to the normal weight gain expected in the period 
of time. The isoquinoline compounds TRG 2405-190, 

TRG 2405-241, TRG 2405-252 and TRG 2405-253 are 

-J 

particularly effective at reducing body weight and food 
consumption. These results indicate that a MC receptor 
ligand can cause a decrease in the rate of body weight 
gain and a decrease in food consumption. 



30 
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An association between MC receptor signaling 
and body energy and metabolism has been reported (Huszar 
et al., supra) . The MC receptor ligand HP 228 has been 

shown to modulate acute resting oxygen consumption 
5 (Omholt et al.. The Phyarmacplogigt . 39:53 (1997)), which 
is incorporated herein by reference. Therefore, MC 
receptor ligands of the invention can also be used for 
modulating the metabolic rate or acute oxygen consumption 
in a subject. The modulated metabolic rate can lead to a 

10 decrease in body weight. Thus, MC receptor ligands that 
can modulate the metabolic rate or acute oxygen 
consumption in a subject are particularly useful for 
decreasing body weight in a subject. The MC receptor 
ligands of the invention can be used to treat obesity and 

15 can independently or in combination affect body weight by 
decreasing food consumption or modulating metabolic rate 
or oxygen consumption. 

In addition to MC receptor ligands that 
function as agonists that stimulate MC receptor activity, - 

20 the invention also provides MC receptor ligands, such as 
isoquinoline compounds, that function as antagonists that 
inhibit MC receptor activity. MC receptor antagonists 
can be used, for example, to increase food intake and 
body weight analogous to that observed with the MC 

25 receptor antagonist agouti protein and the agouti analogs 
that function as antagonists (Fan et al., supra), MC 
receptor ligands that function as antagonists are 
particularly useful for increasing food intake and body 
weight in an individual suffering from cachexia, a 

30 general weight loss that occurs during chronic disease or 
emotional disturbance. 

MC receptor ligands of the invention can also 
function as cytokine regulatory agents that are useful 
for treating diabetes. A link exists between obesity and 
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non- insulin dependent diabetes mellitus (NIDDM) 
(Hotamisligil and Spiegelman, Diabeteg 43:1271-1278 
(1994a)). Therefore, MC receptor ligands are useful for 
decreasing the weight of an obese subject to prevent or 
5 alleviate the symptoms associated with NIDDM. Increased 
TNF-a expression has been detected in the adipose tissue 
of obese individuals and has been suggested to have a 
role in the appearance of NIDDM in these individuals 
(Hotamisligil et al., J. Clin, invest. 95:2409-2415 

10 (1995)). However, efforts to neutralize TNF activity- 
using an antibody that binds the TNF receptor did not 
result in significant weight loss when examined in a rat 
obesity/diabetes model, the Zucker fa/fa rat model 
(Hotamisligil et al., J. Clin Invest. 94:1543-1549 

15 (1994b)). Therefore, MC receptor ligands of the 

invention that decrease TNF-a are particularly useful for 
treating diabetes and associated obesity. 

The a-MSH analog MELANOTAN-II has been shown to 
cause penile erections in human subjects in pilot phase I , 

20 clinical studies (Dorr et al., Life Sciences 58:1777-1784 
(1996)). Therefore, MC receptors ligands of the 
invention can be used to treat erectile dysfunction in a 
subject (see Example X and Figures 8 and 9) . Further 
examples of compounds include any of the isoquinolines 

25 described herein, including those in TRG 2411. 

Other conditions that can be treated with the 
MC receptor ligands of the invention such as isoquinoline 
compounds include, but are not limited to, disuse 
deconditioning; organ damage such as occurs in response 
30 to organ transplantation or ischemic injury such as that 
which can occur after reperfusion or^'stroke; adverse 
reactions associated with cancer chemotherapy; diseases 
such as atherosclerosis that are mediated by free 
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sepsis and related shock; adult respiratory distress 
syndrome; and autoimmune or other patho- immunogenic 
diseases or reactions such as allergic reactions or 
5 anaphylaxis, rheumatoid arthritis, inflammatory bowel 

disease,- ulcerative colitis, glomerulonephritis, systemic 
lupus erythematosus, transplant atherosclerosis and 
parasitic mediated immune dysfunctions such as Chagas' 
Disease- Many of these conditions are characterized by 
10 altered or aberrant cytokine activity. 

A variety of assays can be used to identify or 
characterize MC receptor ligands of the invention. For 
example, the ability of an isoquinoline compound to 
compete for binding of a known MC receptor ligand can be 

15 used to assess the affinity and specificity of an 

isoquinoline compound for one or more MC receptors. Any 
MC receptor ligand can be used so long as the ligand can 
be labeled with a detectable moiety. The detectable 
moiety can be, for example, a radiolabel, fluorescent 

20 label or chromophore, or any detectable functional moiety 
so long as the MC receptor ligand exhibits specific MC 
receptor binding. As described in Example II, a 
particularly useful detectable MC receptor ligand for 
identifying and characterizing other MC receptor ligands 

25 is "^I-HP 467, which has the amino acid sequence 

Ac-Nle-Gln-His-(p(I)-D-Phe)-Arg-(D-Trp)-Gly-NH2 and is 
described in Dooley et al., "Melanocortin Receptor 
Ligands and Methods of Using Same," U.S. patent 
application 09/027,108, filed February 20, 1998, which is 

30 incorporated herein by reference. HP 467 is a para- 

iodinated form of HP 228, The results described in 
Example IV below indicate that a number of MC receptor 
ligands can be identified using a detectable MC receptor 
ligand. 
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Using assay methods such as those described 
above and in Example II, binding kinetics and competition 
with radiolabeled HP 4 67 confirmed that isoquinoline 
compounds of the invention bind to one or more MC 
5 receptors (see Examples II and IV) , Furthermore, the 
assays revealed, that isoquinoline compounds of the 
invention exhibited a range of affinities and specificity 
for various MC receptors. 

A variety of isoquinoline compounds that bind 
10 to MCR-1 and MCR-4 and are MC receptor ligands are shown 
in Table 1. Isoquinoline compounds that are particularly- 
effective MC receptor ligands include TRG 24 05-190, 
TRG 2405-239, TRG 2405-241, TRG 2405-252, TRG 2405-253, 
TRG 2408-30, TRG 2408-57, TRG 2408-62, TRG 2409-2, 
15 TRG 2409-14, TRG 2411-26, TRG 2411-50, TRG 2411-60, 
TRG 2411-111 and TRG 2411-186, 

Some of the isoquinoline compounds were further 
tested for binding activity to MCR-3 and MCR-5. The 
results of these MCR-3 and MCR-5 binding studies are 
20 shown in Table 2. Various isoquinoline compounds of the 
invention exhibit binding activity to one or more MC 
receptors . 

The invention provides MC receptor ligands that 
bind to several MC receptors with similar affinity (see 

25 Tables 1 and 2), In addition, the invention also 

provides MC receptor ligands that show selectivity for 
one or more MC receptors. As used herein, the term 
"selectivity" means that the affinity of a MC receptor 
ligand differs between one MC receptcfr and another by 

30 about 10-fold, generally about 20- to 50-fold, and 
particularly about 100-fold. In some cases, a MC 
receptor ligand having broad specificity is desired. In 
other cases, it is desirable to use MC receptor ligands 
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having selectivity for a particular MC receptor. For 
example, MCR-1 ligands are particularly useful for 
treating pain and inflammation, whereas MCR-4 ligands are 
useful for treating obesity. The binding characteristics 
5 and specificity of a given MC receptor ligand can be 

selected based on the particular disease or physiological 
effect that is desired to be altered. 

Another assay useful for identifying or 
characterizing MC receptor ligands measures signaling of 

10 MC receptors. MC receptors are G protein-coupled 

receptors that couple to adenylate cyclase and produce 
cAMP. Therefore, measuring cAMP production in a cell 
expressing a MC receptor and treated with a MC receptor 
ligand can be used to assess the function of the MC 

15 receptor ligand in activating a MC receptor. One method 
for measuring cAMP production in cells expressing a MC 
receptor ligand and treated with an isoquinoline compound 
of the invention is described in Example III. The 
results described in Example V show that isoquinoline 

20 compounds can activate MC receptors and stimulate cAMP 
production. A variety of isoquinoline compounds that 
activate MC receptors are shown in Table 3 . 



The invention also relates to pharmaceutical 
compositions comprising a MC receptor ligand such as an 

25 isoquinoline compound and a pharmaceutically acceptable 
carrier, Pharmaceutically acceptable carriers are well 
known in the art and include aqueous solutions such as 
physiologically buffered saline or other solvents or 
vehicles such as glycols, glycerol, oils such as olive 

30 oil or injectable organic esters. 

A pharmaceutically acceptable carrier can 
contain physiologically acceptable compounds that act, 
for example, to stabilize the MC receptor ligand or 
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increase the absorption of the agent. Such 
physiologically acceptable compounds include, for 
example, carbohydrates, such as glucose, sucrose or 
dextrans, antioxidants, such as ascorbic acid or 
5 glutathione, chelating agents, low molecular weight 

proteins or other stabilizers or excipients. One skilled 
in the art would know that the choice of a 
pharmaceutically acceptable carrier, including a 
physiologically acceptable compound, depends, for 
10 example, on the route of administration of the 

MC receptor ligand and on the particular physico-chemical 
characteristics of the specific MC receptor ligand. 

The invention further relates to methods of 
administering a pharmaceutical composition comprising an 

15 MC receptor ligand such as an isoquinoline compound to a 
subject in order to restrain pathologically elevated 
cytokine activity in the subject, to treat inflammation 
or to treat obesity. For example, an isoquinoline 
compound can be administered to a subject as a treatment 

20 for inflammation, pain, obesity or cachexia. 

The invention also relates' to methods of 
administering a pharmaceutical composition comprising an 
MC receptor ligand such as an isoquinoline compound to a 
subject in order to enhance a cytokine activity that 

25 restrains pathologically elevated cytokine activity in a 
subject. For example, IL-10 is known to decrease the 
activity of certain pathologically elevated cytokines 
such as TNF-a, IL-1, IL-6 and IL-8 (Platzer et al,, 
International Immunol. 7:517-523 (1995)). A normal range 

30 of IL-10 activity present in a specific tissue can be 

determined by sampling a statistically significant number 
of normal, healthy subjects in the population. An 
isoquinoline compound is administered to increase IL-10 
activity above the normal range in order to restrain 
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pathologically elevated cytokine activity. In 
particular, IL-10 cytokine activity is increased at least 
about one standard deviation above the normal, and can be 
two standard deviations or greater above the normal 
5 range. 

A pharmaceutical composition comprising an MC 
receptor ligand such as an isoquinoline compound can be 
administered to a subject having pathologically elevated 
cytokine activity by various routes including, for 

10 example, orally, intravaginally, rectally, or 

parenterally, such as intravenously, intramuscularly, 
subcutaneously, intraorbitally, intracapsularly, 
intraperitoneally, intracisternally or by passive or 
facilitated absorption through the skin using, for 

15 example, a skin patch or transdermal iontophoresis, 
respectively. Furthermore, the composition can be 
administered by injection, intubation or topically, the 
latter of which can be passive, for example, by direct 
application of an ointment or powder, or active, for 

20 example, using a nasal spray or inhalant. An MC receptor 
ligand also can be administered as a topical spray, in 
which case one component of the composition is an 
appropriate propellant. The pharmaceutical composition 
also can be incorporated, if desired, into liposomes, 

25 microspheres or other polymer matrices (Gregoriadis, 

Liposome Technology, Vols, I to III, 2nd ed., CRC Press, 
Boca Raton, FL (1993) , which is incorporated herein by 
reference) . Liposomes, for example, which consist of 
phospholipids or other lipids, are nontoxic, 

30 physiologically acceptable and metabolizable carriers 
that are relatively simple to make and administer. 

Since cytokine expression can be localized or 
systemic, one skilled in the art would select a 
particular route and method of administration of an 
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isoquinoline compound based on the source and 
distribution of cytokines in a subject. For example, in 
a subject suffering from a systemic condition such as 
bacterial endotoxin- induced sepsis, a pharmaceutical 
5 composition comprising an isoquinoline compound can be 
administered intravenously, orally or by another method 
that distributes the compound systemically However, in 
a subject suffering from a pathology caused by localized 
cytokine expression such as acute respiratory distress 
10 syndrome, an isoquinoline compound can be suspended or 
dissolved in the appropriate pharmaceutically acceptable 
carrier and administered directly into the lungs using a 
nasal spray or other inhalation device. 

In order to restrain the biological activity of 

15 a cytokine, an isoquinoline compound must be administered 
in an effective dose, which is about 0.0001 to 100 mg/kg 
body weight. The total effective dose can be 
administered to a subject as a single dose, either as a 
bolus or by infusion over a relatively short period of 

20 time, or can be administered using a fractionated 
treatment protocol, in which the multiple doses are 
administered over a more prolonged pieriod of time. One 
skilled in the art would know that the concentration of 
an isoquinoline compound required to obtain an effective 

25 dose in a subject depends on many factors including the 
age and general health of the subject as well as the 
route of administration and the number of treatments to 
be administered. In view of these factors, the skilled 
artisan would adjust the particular dose so as to obtain 

30 an effective dose for altering the activity of a MC 
receptor. 

The following examples are intended to 
illustrate but not limit the invention. 
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EXAMPLE I 

Synthesis of Isoguinoline Compounds 

This example shows the synthesis of 
isoquinoline compounds. 

5 Isoquinoline compounds were synthesized 

essentially as described previously in U.S. Patent 
Application Serial No. 08/734,516, which is incorporated 
herein by reference. 

An example of the reaction scheme 
10 representative of the synthesis of isoquinoline compounds 
is shown in Figures lA and IB. Figures lA and IB show a 
reaction scheme for synthesis of tetrahydroisoquinoline 
aromatic amines. 

Briefly, for solid-phase synthesis of discrete 

15 tetrahydroisoquinoline aromatic amines, the appropriate 
number of porous polypropylene teabags were prepared, 
each containing polystyrene methylbenzhydrylamine (MBHA) 
resin (974 mg, 0.750 milliequivalents) . One teabag was 
placed in a 60 mL bottle and washed with 5% (v/v) 

20 N,N, -diisopropylethylamine/dichloromethane (3 x 30 mL) 

followed by dichloromethane (DCM, 5 x 30 mL) . A solution 
of N- (t-butyloxycarbonyl) glycine (657 mg, 3 .75 mmoles) , 
N-hydroxybenzotriazole (HOBt) (507 mg, 3,75 mmoles), and 
N,N-diisopropylcarbodiimide (DIG) (0.705 mL, 4,5 mmoles) 

25 was prepared in dimethyl formamide (DMF) (37.5 mL) and 
added to the resin packet. After shaking for 16 hours 
the teabag was washed with DMF (3 x 30 mL) and DCM (3 x 
30 mL) . The same coupling procedure was performed on the 
remaining teabags, each being reacted with a separate 

30 amino acid from the following (R^) list: 

(S) -2-N- (t-butyloxycarbonyl) -3-N- (9-f luorenylmethoxycarbo 
nyl) -diaminopropanoic acid, 
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is) -2-N- (t-butyloxycarbonyl) -4-N- (9-f luorenylmethoxycarbo 
nyl) -diaminobutanoic acid, 

(S) -2-N- (t-butyloxycarbonyl) -5-N- (9-f luorenylmethoxycarbo 
nyl) -diaminopentanoic acid, 
5 (S) -2-N- (t-butyloxycarbonyl) -6-N- (9-f luorenylmethoxycarbo 
nyl) -diaminohexanoic acid. 

The teabag containing 
N- (t-butyloxycarbonyl) glycine on resin was washed with 
DCM (2 x 50 mL) , shaken twice in 55% (v/v) 

10 trifluoroacetic acid (TFA) /DCM (30 mL, 30 min) and then 
washed with DCM (30 mL) , isopropyl alcohol (2 x 30 mL) , 
DCM (2 X 30 mL) , 5% (v/v) diisopropylethylamine 
(DIEA)/DCM (3 X 30 mL, 2 min each) and DCM (3 x 30 mL) , 
The remaining teabag was placed in one bottle and washed 

15 with DCM (150 mL, 15 minutes) and then treated with 20% 
(v/v) piperidine/DMF (150 mL, 10 minutes then again for 
20 minutes) . The bag was then washed with DMF (4 x 150 
mL) and DCM (4 x 150 mL) and allowed to dry at room 
temperature. 

20 The teabag containing glycine on resin was 

placed in a 20 mL bottle and treated' with a solution of 
benzaldehyde (0.508 mL, 5 mmoles) and anhydrous 
trimethylorthoformate (1.094 mL, 10 mmoles) in anhydrous 
DMF (9 mL) . After shaking for 3 hours, the packet was 

25 washed with anhydrous DMF (3 x 8 mL) , A solution of 
homophthalic anhydride (801 mg, 5 mmoles) and 
triethylamine (0.044 mL, 0.3 mmoles) was prepared in DMF 
(10 mL) and added to the teabag. After shaking at room 
temperature for 16 hours the packet was washed with DMF 

30 (6 X 30 mL) and DCM (4 x 30 mL) and dried at room 
temperature. 

The remaining teabags of amino acid on resin 
were each reacted as above in separate reactions with the 



SUBSTITUTE SHEET (RULE 26) 



wo 99/55679 



PCT/US99/09216 



74 

following 94 aldehydes such that all combinations of 
4-carboxy disubstituted dihydroisoquinolones were formed 
as indicated in the following {R2) list: 

2-hydroxybenzaldehyde (salicylaldehyde) , 
1 , 4 -benzodioxan-6-carboxaldehyde , 

1 - methyl -2 -pyrrolecarboxaldehyde , 1-naphthaldehyde , 

2,3, 4 - trif luorobenzaldehyde , 2,3 , 5- trichlorobenzaldehyde , 
2,3- (methylenedioxy) benzaldehyde, 

2 . 3 - dif luorobenzaldehyde , 2 , 4 -dichlorobenzaldehyde , 
2 , 6 -dif luorobenzaldehyde , 2 -bromobenzaldehyde , 

2 - chloro - 5 - ni t robenzaldehyde , 

2-chloro-6-f luorobenzaldehyde , 2 -cyanobenzaldehyde , 
2 - f luorobenzaldehyde , 2 - f uraldehyde , 
2-imidazolecarboxaldehyde, 2-methoxybenzaldehyde 
(o-anisaldehyde) , 2-naphthaldehyde, 

2-pyridinecarboxaldehyde, 2-quinolinecarboxaldehyde, 

2 - thiophenecarboxaldehyde , 

3.4- (methylenedioxy) benzaldehyde (piperonal ) , 

3 , 4 -dibenzyloxybenzaldehyde , 3 , 4 -dichlorobenzaldehyde , 

3 . 4 - dif luorobenzaldehyde , 

3 . 5 - bis (tr if luoromethyl) benzaldehyde, 

3,5- dibenzyloxybenzaldehyde , 3 , 5 -dichlorobenzaldehyde , 

3 , 5-dimethoxybenzaldehyde , 

3 , 5-dimethyl-4-hydroxybenzaldehyde, 

3- (3 , 4-dichlorophenoxy) benzaldehyde, 
3 - (4 -methoxyphenoxy) benzaldehyde , 

3- (trif luoromethyl) benzaldehyde, 

3 -bromo-4 -f luorobenzaldehyde , 3 -bromobenzaldehyde , 
3 - carboxybenzaldehyde , 3 - cyanobenzaldehyde , 
3-fluoro-4-met hoxybe nz a 1 de hy de , 3 - f 1 uor obenz a 1 dehyde , 
3 - f uraldehyde , 3 -hydroxybenzaldehyde , 
3 -methoxy-4 -hydroxy- 5 -nit robenzaldehyde , 
3-methoxybenzaldehyde (m-anisaldehyde) , 
3 -methyl -4 -methoxybenzaldehyde , 3 -methylbenzaldehyde 
(m-tolualdehyde) , 3-nitro-4-chlorobenzaldehyde, 
3 -nitrobenzaldehyde , 3 -phenoxybenzaldehyde , 
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3 -pyridinecarboxaldehyde , 3 -quinolinecarboxaldehyde , 

3 - thiophenecarboxaldehyde , 

4 - ( 3 -dimethylaminopropoxy) benzaldehyde , 
4- (dimethylamino) benzaldehyde, 

4 - (methylcarboxylate) benzaldehyde , 
4- (methylthio) benzaldehyde, 

4- (trifluoromethyl) benzaldehyde, 4-acetamidobenzaldehyde, 

4-methoxybenzaldehyde (p-anisaldehyde) , 

4 -biphenylcarboxaldehyde , 4 -bromobenzaldehyde , 

4 -carboxybenzaldehyde , 4 -cyanobenzaldehyde, 

4 - f luorobenzaldehyde , 4 -hydroxybenzaldehyde , 

4 - isopropylbenzaldehyde , 4 -methoxy- 1-naphthaldehyde , 

4-methylbenzaldehyde (p-tolualdehyde) , 

3 - hydroxy-4 -nitrobenzaldehyde , 4 -nitrobenzaldehyde , 

4- phenoxybenzaldehyde, 4-propoxybenzaldehyde, 

4 - pyridinecarboxaldehyde , 4 -quinolinecarboxaldehyde , 

5- (hydroxymethyl) -2-furaldehyde, 

3 -methoxy-4 -hydroxy- 5 -bromobenzaldehyde , 

5-methyl-2-thiophenecarboxaldehyde, 

5 -methyl -2-furaldehyde (5 -methyl furfural) , 

5-nitro-2-furaldehyde, 6 -methyl -2 -pyridinecarboxaldehyde, 

8 - hydroxyquinol ine - 2 - carboxaldehyde , 

9- ethyl-3-carbazolecarboxaldehyde, 

9 - f ormyl - 8 - hydroxy j ulolidine , pyrrole - 2 - carboxaldehyde , 

3 - hydroxy- 4 -met hoxybenz aldehyde , 

4- methylsulphonylbenzaldehyde, 4-methoxy-3 - (sulfonic 
acid, Na) benzaldehyde, 5-bromo-2-f uraldehyde, 

2 - thiazolecarboxaldehyde , 4 -ethoxybenzaldehyde , 
4 -propoxybenzaldehyde , 4 -butoxybenzaldehyde , 
4-pentylaminobenzaldehyde, 4-araylbenzaldehyde . 

The teabag containing glycine on resin 
(converted to the 4-carboxy di substituted 
dihydroisoquinolone with benzaldehyde at R2) was placed 
in a 20 mL bottle. The teabag was treated with a 
solution of HOBt (410 mg, 3.0 mmoles) , 'and DIG (0.56 mL, 
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3.6 mmoles) in anhydrous DMF (10 mL, 300 mM solution) and 
shaken for 20 minutes. The HOBt/DIC solution was 
decanted off of the teabags and anhydrous DMF (6.9 mL) 
and aniline (0.683 mL, 7.5 mmoles) was added. After 
5 shaking for 1 hour, the aniline solution was removed, and 
the bag was washed with anhydrous DMF" (2x8 mL) . The 
HOBt/DIC treatment was repeated followed by decanting and 
addition of a second aniline solution. This reaction was 
shaken at room temperature for 24 hours. The bag was 
10 then washed with DMF (3x8 mL) , water (8 mL, 60 

minutes), DMF (3 x 8 mL) , DCM (3x8 mL) , and allowed to 
dry . 

The remaining teabags (containing 4-carboxy 
dihydroisoquinolones) were reacted as above in reactions 
15 with the following amines such that all combinations of 
trisubstituted dihydroisoquinolones were formed and 
denoted as a group as (X) : N-methylaniline, 

2- chloroaniline, 2-methoxyaniline, 3-chloroaniline, 

3 - ethoxyaniline , 3 -aminophenol , 4 -chloroaniline , 

20 4-Methoxyaniline, benzylamine, N-benzylmethylamine, 
2 - chlorobenzylamine , 2 - { trif luoromethyl ) benzylamine , 

2 - methoxybenzylamine , 2 -ethoxybenzylamine , 

3 - methoxybenzylamine , 3 - ( t r i f luoromethyl ) benzylamine , 

4 - chlorobenzylamine , 4 -methoxybenzylamine , 

25 4- (trifluoromethyl) benzylamine, phenethylamine, 

2 - chlorophenethylamine , 2 -methoxyphene thy 1 amine , 

3 - chlorophenethylamine , 4 -methoxyphenet hylamine , 

3 -phenyl- 1 -propylamine , cyclopentylamine , isopropylamine , 
cycloheptylamine, N-methylcyclohexylamine, 
30 (aminomethyl) cyclohexane, piperidine, morpholine, 
1-aminopiperidine, diethylamine, allylamine, 
isopropylamine, (2-aminoethyl) -t rime thy 1 ammonium Cl-HCl, 
ammonia . 
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One teabag was left as the free carboxylic 
acid. Additional diversity at the R2 site was obtained 
using teabags with attached trisubstituted 
dihydroisoquinolones that contain 4-nitrobenzaldeyde 
5 group in the R2 position. The teabags were washed with 
DCM (2 X 50 mL) , and shaken with SnC12 (20 g) in DMF (50 
mL, 2 M) . After shaking for 24 hours the teabag was 
washed with DMF (5 x 50 mL) , DCM (5 x 50 mL) , 5% (v/v) 
DIEA/DCM (50mL, 2 x 10 minutes) , DCM (2 x 50 mL) , DMF 
10 (2 x 50 mL) , MeOH (2 x 50 mL) , DCM (4 x 50mL) and allowed 
to dry. 

A solution of benzoic acid (492 mg, 3.75 
mmoles) , HOBt (507 mg, 3.75 mmoles) , and DIC (0.705 mL, 
4.5 mmoles) was prepared in DMF (37.5 mL) and added to a 

15 resin packet with attached trisubstituted 

dihydroisoquinolone. After shaking for 16 hours, the 
teabag was washed with DMF (3 x 30 mL) and DCM (3 x 30 
mL) . The same coupling procedure was performed on the 
resulting aniline derived from reduction of the 4-NO2 of 

20 (R2), each being reacted with a separate carboxylic acid 
from the following (R2) list: propionic acid, butyric 
acid, cyclohexane carboxylic acid, isobutyric acid, 
methoxyacetic acid, p-anisic acid, phenylacetic acid, 
4-methoxyphenylacetic acid, 2-norbornaneacetic acid, 

25 3 , 4-dichlorophenylacetic acid, 4-chlorobenzoic acid, 
valeric acid. 

The teabags with attached trisubstituted 
dihydroisoquinolones were washed with DCM (2 x 50 mL) , 
shaken twice in 55% (v/v) TFA/DCM (30 mL, 30 minutes) , 
30 then washed with DCM (30 mL) , isopropyl alcohol (2 x 30 
mL) , DCM (2 x 30 mL) , 5% (v/v) DIEA/DtM (3 x 30 mL, 2 
minutes each) and DCM (3 x 30 mL) and allowed to dry at 
room temperature. One bag was left as the Boc protected 
amine (R8 = methyl, after reduction) , 
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A solution of phenylacetic acid (657 mg, 3.75 
mmoles), HOBt (507 mg, 3.75 mmoles) , and DIG (0.705 mL, 
4.5 mmoles) was prepared in DMF (37.5 mL) and added to a 
resin packet. with attached trisubstituted 
5 dihydroisoquinolone. After shaking for 16 hours, the 
teabag was washed with DMF (3 x 30 mL) and DCM (3 x 30 
mL) . The same coupling procedure was performed on the 
remaining teabags, each being reacted with a separate 
carboxylic acid from the list (R8) : acetic acid, 

10 phenylacetic acid, Boc-glycine, glycine, Boc-alanine, 
hydroxy acetic acid, Hoc -phenylalanine, succinic 
anhydride, methoxyacetic acid, butyric acid, 
cyclohexanecarboxylic acid, benzoic acid, 
4-bromophenylacetic acid, 4 -methoxyphenylacetic acid, 

15 4-chlorobenzoic acid, 4-methoxybenzoic acid, 
2-naphthylacetic acid, cyclohexylacetic acid. 
Additionally, one bag was left non-acylated (R8 = H) . 

The teabag containing trisubstituted 
dihydroisoquinoline on resin (Rl = glycine, R2 = 

20 benzaldehyde, X ^aniline, R8 = phenylacetic acid) was 
placed in a 50 mL KIMAX glass tube and treated under 
nitrogen gas with a solution of: 1 M' BH3 in anhydrous 
tetrahydrofuran (15 mL) , boric acid (315 mg) and 
trimethyl borate (0.5 mL) . After the solution's bubbling 

25 slowed to a slight fizz, the tube was capped tightly and 
heated at 65°C for 96 hours. After cooling, the borane 
solution was decanted and the bag washed with methanol 
(ix 25 mL) , tetrahydrofuran (1 x 25 mL) , and again with 
methanol (4 x 25 mL) . During this reaction all carbonyl 

30 groups were converted to methylenes and Boc protecting 

groups were converted to methyl groups. 

■ -v? 

After drying, the bag was returned to a 50 mL 
KIMAX glass tube, submerged completely in piperidine, 
sealed and heated at 65**C for 16 hours. After cooling. 



SUBSTITUTE SHEET (RULE 26) 



wo 99/55679 



PCT/US99/09216 



79 

the piperidine was decanted off of the teabag, and the 
bag was washed with DMF (2 x 25 mL) , DCM (2 x 25 inL) , 
methanol (1 x 25 mL) , DMF (2 x 25 mL) , DCM (2 x 25 mL) , 
and again with methanol (1 x 25 mL) and allowed to dry at 
5 room temperature. The remaining teabags were treated in 
the same manner. 

Each teabag prepared above was cleaved 
separately via standard HE procedures. The isoquinolone 
was cleaved off of the resin by treatment with HP (5 ml) 

10 at -15°C for 9 hrs with the addition of 0,2 ml anisole to 
each HP cleavage reaction, as a scavenger, followed by 
warming to room temperature while removing HP with a 
nitrogen stream. The packet and HP tube were washed with 
CH3CN, H2O, acetic acid (45:45:10) (2x5 ml), and the two 

15 washes were transferred to a scintillation vial and 
lyophilized to provide a white crystalline solid. 

The isoquinoline compounds were dissolved in an 
appropriate solvent and tested in a variety of assays. 
The compounds were characterized by HPLC and mass 
20 spectra. 

EXAMPLE II 

MelanocQyt^n. Rec^ptoy Assay 

This example describes methods for assaying 
binding to MC receptors , 

25 All cell culture media and reagents were 

obtained from GibcoBRL (Gaithersburg MD) , except for 
COSMIC CALP SERUM (HyClone; Logan UT) . HEK 293 cell 
lines were transfected with the human MC receptors hMCR- 
1, hMCR-3, and hMCR-4 (Gantz et al., Biochem. Biophyg. 

30 Rgg, Comm. 200:1214-1220 (1994); Gantz et al., J. Biol. 
Chgm, 268:8246-8250 (1993); Gantz et al . J. Biol. Chem. 
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268:15174-15179 (1993); Haskell -Leuvano et al . , Biochem. 
BiQphyg. Reg, Comm. 204 :ii37-ii42 (1994)/ each of which 
is incorporated herein by reference) . Vectors for 
construction of an hMCR-5 expressing cell line were 
5 obtained, and a line of HEK 293 cells expressing hMCR-5 
was constructed (Gamtz, supra, 1994), hMCR-5 has been 
described previously (Franberg et al., Biochem. Biophyg. 
Res. Commun. 236:489-492 (1997); Chowdhary et al., 
gytoaenet. Cell Genet. 68:1-2 (1995); Chowdhary et al , , 

10 Cytoaenet. Cell Genet. 68:79-81 (1995), each of which is 
incorporated herein by reference) . HEK 293 cells were 
maintained in DMEM, 25 mM HEPES, 2 mM glutamine, 
non-essential amino acids, vitamins, sodium pyruvate, 
10% COSMIC CALF SERUM, 100 units/ml penicillin, 100 iig/ml 

15 streptomycin and 0.2 mg/ml G418 to maintain selection. 

Before assaying, cells were washed once with 
phosphate buffered saline ("PBS"; without Ca^* and Mg^*) , 
and stripped from the flasks using 0.25% trypsin and 
0.5 mM EDTA. Cells were suspended in PBS, 10% COSMIC 

20 CALF SERUM and 1 mM CaClj. Cell suspensions were prepared 
at a density of 2x10^ cells/ml for HEK 293 cells 
expressing hMCR-3, hMCR-4 or hMCR-5,' and 1x10^ cells/ml 
for HEK 293 cells expressing hMCR-1. Suspensions were 
placed in a water bath and allowed to warm to 37**C for 

25 1 hr. 

Binding assays were performed in a total volume 
of 250 111 for HEK 293 cells. Control and test compounds 
were dissolved in distilled water. ^^^I-HP 467 
(50,000 dpm) (2000 Ci/mmol) (custom labeled by Amersham; 
30 Arlington Heights ID was prepared in 50 mM Tris, pH 7.4, 
2 mg/ml BSA, 10 mM CaCla, 5 mM MgClj/ ^2 mM EDTA and added 
to each tube. To each tube was added 4x10^ HEK 293 cells 
expressing hMCR-3, hMCR-4 or hMCR-5, or 2x10* cells 
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expressing hMCR-1. Assays were incubated for 2.5 hr at 
37°C, 

GF/B filter plates were prepared by soaking for 
at least one hour in 5 mg/ml BSA and 10 mM CaCla- Assays 
were filtered using a Brandel 96 -well cell harvester 
(Brandel Inc.; Gaithersburg, MD) , The filters were 
washed four times with cold 50 mM Tris, pH 7.4, the 
filter plates were dehydrated for 2 hr and 35 /zl of 
MICROSCINT was added to each well. Filter plates were 
counted using a Packard Topcount (Packard Instrument Co.) 
and data analyzed using GraphPad PRISM v2.0 (GraphPad 
Software Inc.; San Diego CA) and Microsoft EXCEL v5 . Oa 
(Microsoft Corp. ; Redmond WA) . 

To assay isoquinoline compounds, binding assays 
were performed in duplicate in a 96 well format. HP 467 
was prepared in 50 mM Tris, pH 7.4, and "^I-HP 4 67 was 
diluted to give 100,000 dpm per 50 /il. An isoquinoline 
compound, synthesized as described in Example I, was 
added to the well in 25 fil aliquots. A 25 ^1 aliquot of 
"^I-HP 467 was added to each well. A 0.2 ml aliquot of 
suspended cells was added to each well to give the cell 
numbers indicate above, and the cells were incubated at 
37°C for 2.5 hr. Cells were harvested on GF/B filter 
plates as described above and counted. 

EXAMPLE III 

CMP Assay for M^laupgortin RecQptorg 

This example describes methods for assaying 
cAMP production from G-protein coupled MC receptors. 

HEK 293 cells expressing MCR-1, MCR-3, MCR-4 
and MCR-5 were used (see Example II) . Cells were plated 
at 20,000 cells per well in a 96-well plate coated with 
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collagen. The next day, cells were pretreated with 75 /xl 
of 0.4 mM 3-isobutyl-l-methylxanthine (IBMX) in low serum 
medium containing DMEM, 25 mM HEPES, non-essential amino 
acids, vitamins, 100 units/ml penicillin, 100 ^lg/ml 
5 streptomycin and 0.1% COSMIC CALF SERUM. IBMX is an 
inhibitor of cAMP phosphodiesterase. The pretreatment 
was carried out for 10 min at 37°C. 

Following pretreatment, 25 fil of diluted 
isoquinoline compound was added to the wells, and cells 
10 were incubated for 15 min at 37°C. Cells were lysed by 
adding 25 /xl saponin lysis buffer and incubating 2 to 5 
min. Plates were covered and stored at -20**C. 

cAMP concentration was determined by ELISA. 
Briefly, 96 well ELISA plates were coated with goat anti- 

15 cAMP antibody in PBS for 12 to 72 hr at 4*'C. 50 /il of 
sample was mixed with 50 /il of cAMP ELISA buffer 
containing 1% bovine serum albumin, 10% heat inactivated 
donor horse serum, 1% normal mouse serum and 0.05% TWEEN- 
20 in PBS, and the diluted sample was added to the coated 

20 ELISA plate. Standards of known concentrations of cAMP 
were added to separate wells. 25 /xl of 16 ng/ml 
cT^P- conjugated horse radish peroxidase (HRP) (cAMP-HRP) 
was added to each well, and the plates were incubated hr 
at room temperature . Plates were washed and the binding 

25 of cAMP-HRP was detected with 

3 , 3 * , 5 , 5 ' -tetramethylbenzidine (TMB) and hydrogen 
peroxide using standard immunoassay procedures. 
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EXAMPLE IV 

MelaxiiocQrtin Recgptgr Binding Profile cf XgoquingXing 

CQHiPQUndS 

This example describes MC receptor binding 
5 affinity and specificity for various isoquinoline 
compounds . 

Various isoquinoline compounds were tested for 
in vitro binding activity to HEK 293 cells expressing 

MCR-1 or MCR-4 as described in Example II. Table 1 shows 
the IC50 values, the concentration giving 50% inhibition 
of binding of "^I-HP 467, for various isoquinoline 
compounds. Table 1 also shows for some isoquinoline 
compounds the percentage of displacement (% Disp.) (in 
duplicate) of "^I-HP 467 when HEK 293 cells expressing 
MCR-1 were incubated in the presence of 10 /xM 
isoquinoline compound. As shown in Table 1, isoquinoline 
compounds exhibited a range of affinities to MCR-1 and 
MCR-4, including ligands with nM affinities. Some 
isoquinoline compounds exhibited specificity of about 
10-fold for at least one MC receptor over another MC 
receptor, for example, TRG 2405-241, TRG 2405-252, 
TRG 2405-253 and TRG 2408-30. 

Isoquinoline compounds that are particularly 
effective MC receptor ligands include TRG 2405-190, 
25 TRG 2405-239, TRG 2405-241, TRG 2405-252, TRG 2405-253, 
TRG 2408-30, TRG 2408-57, TRG 2408-62, TRG 2409-2, 
TRG 2409-14, TRG 2411-26, TRG 2411-50, TRG 2411-60, 
TRG 2411-111 and TRG 2411-186, as well as the other 
ligands described above and claimed below individually. 

30 In describing each compound. Table 1 refers to 

the starting material used at each position. When 
describing TRG 2403 to TRG 2413 libraries in Table 1, 



15 
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^'R3" refers to the "X" position. Additionally, in the 
TRG 2419 and 2420 libraries described in Table 1, two 
compounds contribute to the "R8" position (and are 
therefore each designated in Table 1) , The anhydride 
5 compound is coupled to the amine compound to form the 
caroxylic acid of R8. When reduced, the carboxylic acid 
becomes a substituted alkyl . 
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Some of the isoquinoline compounds were further 
tested for binding to MCR-3 and MCR-5 . Table 2 shows the 
IC50 values for some of the isoquinoline compounds shown 
in Table 1- As shown in Table 2, various isoquinoline 
5 compounds bound to MCR-3 and MCR-5. Several isoquinoline 
compounds exhibited similar affinities between all four 
MC receptors whereas other isoquinoline compounds showed 
specificity for at least one MC receptor over another MC 
receptor (compare Tables 1 and 2) . 
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These results show that isoquinoline compounds 
are MC receptor ligands. 

EXAMPLE V 

Effect of Isoquinoline Compounds on Melanocortin Renf^pt^r 

5 Signaling 

This example shows the effect of isoquinoline 
compounds on MC receptor signaling. 



Various isoquinoline compounds were tested for 
their ability to activate MC receptor by measuring cAMP 

10 as described in Example III. Table 3 shows the EC50 

values, the effective concentration for achieving 50% of 
maximal cAMP production, for various isoquinoline 
compounds administered to HEK 293 cells expressing MCR-1, 
MCR-3, MCR-4 or MCR-5 . The EC50 values shown in Table 3 

15 are pM- Table 3 also shows the maximum amount (in pmol) 
of cAMP produced in response to a given isoquinoline 
compound. As shown in Table 3, isoquinoline compounds 
were able to activate various MC receptors with a range 
of affinities. 
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These results show that isoquinoline compounds are 
MC receptor ligands that can activate MC receptors. 

EXAMPLE VI 

Reduction of Lipopolvsaccharide-Induced Tumo r Necrofi-is 
5 Factor Levels in Mice 

This example describes the effectiveness of 
isoquinoline compounds for decreasing tumor necrosis 
factor (TNF) levels in lipopolysaccharide (LPS; 
endotoxin) treated mice, 

10 BALB/c female mice weighing approximately 20 g 

were placed into a control group and a treated group. 
Five mg/kg of LPS in 0.9% saline was administered (100 pi 
to give 100 pg LPS per mouse) by intraperitoneal (IP) 
injection to all mice. Mice in the treatment group 

15 received either 30, 100, 300 or 600 ]ig of various 

isoquinoline compounds per mouse in a volume of 100 ]il of 
PBS. Control mice received 100 ]il of saline alone. One 
minute after initial injections all mice received the LPS 
injection. As a positive control, 100 ]ig of HP 228 was 

20 injected per mouse. 

Blood samples were collected from the orbital 
sinus of treated and control mice 90 minutes or 105 
minutes after LPS administration. The plasma was 
separated by centrif ugation at 3000 x g for 5 min and 

25 stored at -20^*0 . Samples were thawed and diluted, if 

TNF-a concentration was greater than 3200 pg/ml, with PBS 
containing 1% bovine serum albumin, ro% donor horse 
serum, 1% normal mouse serum, 0.05% TWEEN-20 and 
0.05% thimerosal. A 100 pi sample of plasma was assayed 

30 by ELISA for TNF-a. Briefly, ELISA plates were coated 
with hamster anti-mouse TNF-a antibody (Genzyme; 
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Cambridge MA) . Samples or known concentrations of TNF-a 
were added to the coated plates and incubated for 2 hr at 
37**C. Plates were washed and subsequently incubated with 
biotinylated rabbit anti-mouse TNG-a for 1 hr at 37 °C. 
5 Plates were washed and incubated with streptavidin-HRP 
for 1 hr at 37**C, and HRP activity was detected with 
hydrogen peroxide and o-phenylenediamine (OPD) using 
standard immunoassay procedures. 

The mean {± SEM) TNF-a level in five mice from 
10 each group was determined and the percent reduction in 
TNF-a levels was calculated. As shown in Table 4, 
treatment of mice with various isoquinoline compounds 
decreased the levels of TNF-a in a dose dependent manner 
when compared to saline controls. TRG 2408-30 was 
15 particularly effective at inhibiting TNF-a using both 
i.p. and oral administration. 
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These results indicate that isoquinoline 
compounds can restrain LPS-induced cytokine activity. 

EXAMPLE VII 

Increasing Levels of IL-IQ in Mice 

5 This example describes the effectiveness of 

isoquinoline compounds in increasing the levels of IL-10 
in mammals . 

Table 4 shows the IL-10 inducing effect of 
various isoquinoline compounds in mouse plasma. 
Isoquinoline compounds were administered 
intraperitoneally to mice in doses of 30, 100 or 300 
pg/mouse or orally in doses of 300 or 600 pg/mouse. 
Levels of IL-10 were measured 90 or 105 minutes after 
administration as indicated. Samples were collected and 
diluted/ when appropriate, as described in Example VI. A 
100 pi sample of plasma was assayed by ELISA for IL-10. 
Briefly, ELISA plates were coated with rat anti-mouse 
IL-10 monoclonal antibody (Pharmingen; San Diego CA) . 
Samples or known concentrations of IL-10 were added to 
the coated plates and incubated for 2 hr at 37**C. Plates 
were washed and incubated with biotinylated rat 
anti-mouse IL-10 (R&D Systems; Minneapolis MN) for 1 hr 
at 37*C. Plates were washed and incubated with 
streptavidin-HRP 30 min at 37 °C, and HHP activity was 
detected with hydrogen peroxide and TMB using standard 
immunoassay procedures. 

Table 4 shows a dose dependent increase in 
IL 10 levels up to 400% greater than control mice 
administered saline. Oral administration also caused a 
30 significant increase in IL-10 of up to 200%. TRG 2408-30 



10 



15 



20 



25 



wo 99/55679 



PCT/US99/09216 



179 

is particularly effective at increasing IL-10 when 
administered orally. 

These results demonstrate that isoquinoline 
compounds can significantly increase the levels of IL-10. 

5 EXAMPLE VIII 

Effect of Isoquinoline Compounds on Arachidonic Acid 

Xn^yg^ci P^ymaJl InfXanro^tAon 

This example describes the effect of 
isoquinoline compounds on arachidonic acid induced dermal 
10 inflammation • 

Female BALB/c mice (17-22 g) were used and 
administered the test isoquinoline compounds or positive 
control compounds 30 to 60 min prior to topical 
application of arachidonic acid. Indomethacin and HP 

15 228 were used as positive controls. Compounds were 

administered orally (p.o.) or intraperitoneally (i.p.). 
Initial ear thickness (left and right) was measured using 
spring loaded micro-calipers. Arachidonic acid was 
applied to mice anesthetized with a cocktail of 

20 ketamine/xylazine (7.0 mg/ml and 0.6 mg/ml, respectively) 
administered i.p. (300 pl/mouse) . Utilizing a micro- 
pipette, 20 ]il of arachidonic acid solution (100 mg/ml 
ethanol or acetone) was applied to the right ear (10 ]xl 
to inner and 10 pi to outer surfaces of both ears for a 

25 total of 2 mg arachidonic acid per right ear), and 20 pi 
of vehicle (ethanol or acetone) was applied to the left 
ear. Mice were returned to their cage's to recover. Mice 
were again anesthetized 50 min after arachidonic acid 
application and their ears measured. 
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Dermal inf lamination was determined by 
subtracting the difference of the vehicle treated left 
ear (Lgo-Lp) from the difference of the arachidonic acid 
treated right ear (Rgo-Ro) • Ear thickness measurements 
5 were averaged for each group, and the responses in the 
vehicle treated control group (Cr; saline or PBS) were 
subtracted from the response noted in the isoquinoline 
compound treated group {Tr) to give the relative 
inflammatory response for each treatment group compared 
10 to the control group. The percent inhibition is defined 
by the equation: % inhibition = {Cr - rr)/{Cr) x 100, 

Figure 2 shows inhibition of arachidonic acid 
induced dermal inflammation with TRG 2405-241 (600 
pg/mouse) comparable to that seen with indomethacin 

15 (1 mg/mouse) administered orally. Figure 3 shows 
inhibition of arachidonic acid induced dermal 
inflammation with TRG 2405-241 (300 jig/mouse) comparable 
to that seen with with HP 228 (100 pg/i'^ouse) administered - 
intraperitoneally . Figure 4 shows inhibition of 

20 arachidonic acid induced dermal inflammation with HP 228, 
TRG 2405-190, TRG 2405-241, TRG 2405-252 or TRG 2405-253 
(100 pg/mouse) administered intraperitoneally. As shown 
in Figure 5, TRG 2409-2 showed a dose dependent reduction 
in the level of arachidonic acid-induced dermal 

25 inflammation, comparable to the reduction seen with HP 
228. TRG 2409-14 decreased dermal inflammation to a 
lesser extent than TRG 2409-2. 



These results show that isoquinoline compounds 
significantly reduce arachidonic acid^induced dermal 
30 inflammation. 
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EXAMPLE IX 

Reduction in Body Weight Due to Administration of 
Isoquinoline Compounds 

This example demonstrates that administration 
5 of an isoquinoline compound can cause a decrease in the 
body weight of a subject. 

Adult male Sprague-Dawley rats (175-225 g) were 
used to assess the effect of isoquinoline compounds on 
food uptake and body weight. Baseline body weight and 

10 food consumption measurements were taken for 3 -days prior 
to start of the study (Day 0) . On Day -1, the food was 
taken away from the animals at 5:00 PM, The next morning 
(Day 0) , body weight measurements were taken, and the 
animals were divided into treatment groups with 6 animals 

15 in each group. The treatment groups were saline control, 
HP 228 positive control and test isoquinoline compounds. 
Saline was administered i.p. at 1 ml/kg. HP 228 and test • 
isoquinoline compounds were administered i.p, at 5 mg/kg. 
The injections were initiated at 2:00 PM on Day 0. 

20 Body weight and food consumption measurements 

were taken at 9 hr (Day 0; 11:00 PM) and at 18 hr (Day 1, 
8:00 AM) after injection. At the end of the study, all 
evaluated parameters (9 and 18 hour body weight and food 
consumption) were analyzed by standard statistical 

25 methods. Significance (P<0.05) was determined by one-way 
ANOVA, ANOVA for repeated measures, or Student's t-test. 

Administration of TRG 2405-^190 or TRG 2405-241 
caused a significant decrease in the weight gain and food 
consumption of rats at 18 hours after injection (see 
30 Figure 6) . The level of reduction was similar to that 
seen with. HP 228. These results indicate that an 
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isoquinoline compound can decrease weight gain and food 
intake in subjects. Figure 7 shows that significant 
differences in body weight and food consumption relative 
to control could be observed at 9 hours as well as 18 
5 hours in rats treated with TRG 2405-252 or TRG 2405-253. 

These results indicate that a cytokine 
regulatory agent is useful for decreasing the body weight 
of a subject. 

10 Penile Erection Due to Administration of Isoquinoline 

Compound 

Assay Method 

Adult male rats were housed 2-3 per cage and 
were acclimated to the standard vivarium light cycle (12 

15 hr. light, 12 hr. dark), rat chow and water for a least a 
week prior to testing. All experiments were performed 
between 9 a.m. and noon and rats were placed in 
cylindrical, clear plexiglass chambers during the 60 
minute observation period. Mirrors were positioned below 

20 and to the sides of the chambers, to improve viewing. 

Observations began 10 minutes after an 
unstraperitoneal injection of either saline or compound. 
Ah observer counted the number of grooming motions, 
stretches, yawns and penile erections (spontaneously 
25 occurring, not elicited by genital grt)oming) and recorder 
them every 5 minutes, for a total of 60 minutes (see 
Figures 8 and 9) . The observer was unaware of the 
treatment and animals were tesited once, with n=6 in each 
group. Values in the figures represent the group mean 
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positive control for penile erections. Significant 
differences between groups were determined by an overall 
analysis of variance and the Student Neunmann-Keuls post 
hoc test was used to identify individual differences 
5 between groups (p ^ 0.05) . 

Although the invention has been described with 
reference to the examples provided above, it should be 
understood that various modifications can be made without 
departing from the spirit of the invention. Accordingly, 
10 the invention is limited only by the following claims. 
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We claim: 

1. An isoquinoline compound of the formula: 




wherein: 

is selected from the group consisting of to C9 
alkylene, to Cg substituted alkylene, C2 to C9 
alkenylene, to C9 substituted alkenylene, C2 to Cg 
alkynylene, C2 to C9 substituted alkynylene, C, to 
C12 phenylalkylene, C7 to C12 substituted 
phenylalkylene and a group of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is selected from a number 1 to 8; and 
is selected from the group consisting of a hydrogen 
atom, Cj to Cg alkyl, Cj to Cg substituted alkyl, C7 
to C12 phenylalkyl and C7 to C12 substituted 
phenylalkyl; 



5 



10 



15 
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is selected from the group consisting of phenyl, 
substituted phenyl, naphthyl, substituted naphthyl, 
C7 to C12 phenylalkyl, C^ to C12 substituted 
phenylalkyl, a heterocyclic ring and a substituted 
5 heterocyclic ring; 

R^, R*, R^ and R^ are, independently, a hydrogen atom, 

halo, hydroxy, protected hydroxy, cyano, nitro, Ci 
to Cfi alkyl, Cj to C7 alkenyl, to C7 alkynyl, Ci 
to Cg substituted alkyl, C2 to C, substituted 

10 alkenyl, C2 to C7 substituted alkynyl, Cj to C7 

alkoxy, Cj to C, acyloxy, Ci to C7 acyl, C3 to C7 
cycloalkyl, C3 to C, substituted cycloalkyl, C5 to C7 
cycloalkenyl, Cg to C7 substituted cycloalkenyl, a 
heterocyclic ring, C, to C12 phenylalkyl, C, to C12 

15 substituted phenylalkyl, phenyl, substituted 

phenyl, naphthyl, substituted naphthyl, cyclic C2 
to C7 alkylene, substituted cyclic C2 to C7 
alkylene, cyclic to C7 heteroalkylene, 
substituted cyclic Cj to heteroalkylene, carboxy, 

20 protected carboxy, hydroxymethyl, protected 

hydroxymethyl, amino, protected amino, 
(monosubstituted) amino, protected 
(monosubstituted) amino, (disubstituted) amino, 
carboxamide, protected carboxamide, Ci to C4 

25 alkylthio, Ci to C4 alkylsulfonyl, Ci to C4 

alkylsulfoxide, phenylthio, substituted phenylthio, 
phenylsulf oxide, substituted phenylsulfoxide, 
phenylsulf onyl and substituted phenylsulf onyl; 

X is selected from the group consisting of hydroxy, 

30 amino, protected amino, (monosubstituted) amino, 

(disubstituted) amino, an amino acid, aniline, 
substituted aniline, a heterocyclic ring, an 
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aminosubstituted heterocyclic ring, and a 
substituted aminosubstituted heterocyclic ring; and 

y is selected from the group consisting of CHjNHR'' and 

C(0)NHR'', wherein is a hydrogen atom, Ci to 
alkyl and to Cg substituted alkyl. 

2. The isoquinoline compound of claim 1, wherein: 

R^ is selected from the group consisting of Cj to Cg 

alkylene, to Cg substituted alkylene and a group 
of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is selected from a number 1 to 8; and R® 
is selected from the group consisting of a hydrogen 
atom, Ci to Cg alkyl, Ci to Cg substituted alkyl, C, 
to Ci2 phenylalkyl and C^ to C12 substituted 
phenylalkyl. 

3. The isoquinoline compound of claim 1, wherein: 

R^ is selected from the group consisting of phenyl, 
substituted phenyl, a heterocyclic ring, amino 
substituted heterocyclic ring and a substituted 
heterocyclic ring. 

4. The isoquinoline compound of claim 1, wherein: 

•■<> 

R^, R\ R^ and R^ are, independently, a hydrogen atom. 



5< The isoquinoline compound of claim 1, wherein: 
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5 

Y 

10 
15 



20 

R2 



is selected from the group consisting of hydroxy, 
amino, protected amino, (monosubstituted) amino, 
{disubstituted) amino, aniline, substituted aniline, 
a heterocyclic ring, a substituted heterocyclic 
ring, an aminosubstituted heterocyclic ring, and a 
substituted aminosubstituted heterocyclic ring. 

6. The isoquinoline compound of claim 1, wherein: 

is CH2NHR'', wherein R^ is selected from the group 
consisting of a hydrogen atom, to alkyl and 
to Cfi substituted alkyl. 

7. The isoquinoline compound of claim 1, wherein: 

is selected from the group consisting of Ci to Cg 
alkylene, Ci to C9 substituted alkylene and a group 
of the formula: 



wherein u is selected from a number 1 to 8; and R® 
is selected from the group consisting of a hydrogen 
atom, Ci to C9 alkyl, Ci to C9 substituted alkyl, 
to C12 phenylalkyl and C, to C12 substituted 
phenylalkyl; 

is selected from the group consisting of phenyl, 
substituted phenyl, a heterocyclic ring, amino 
substituted heterocyclic ring and a substituted 
heterocyclic ring; 




R% R\ R^ and R^ are, independently, a hydrogen atom; 
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X is selected from the group consisting of hydroxy, 

amino/ protected amino, (monosubstituted) amino, 
(disubstituted) amino, aniline, substituted aniline, 
a heterocyclic ring, a substituted heterocyclic 
5 ring, an aminosubstituted heterocyclic ring, and a 

substituted aminosubstituted heterocyclic ring; and 

Y is CHjNHR', wherein R'' is selected from the group 

consisting of a hydrogen atom, Cj to Cg alkyl and Cj 
to Cg substituted alkyl. 

10 8, The isoquinoline compound of claim 1, wherein: 

is selected from the group consisting of methylene 
and a group of the formula: 



-(CH2)„-CH(NHR8)- 



in either chiral form wherein u is selected from a 
15 number 1 to 4; and R^ is selected from the group 

consisting of methyl, ethyl, phenethyl, 
2- (N-methyl) aminoethyl, 2-aminoethyl, 
2- (N-methyl) aminopropyl, hydroxyethyl, 
2- (N-methyl) amino-2-phenethyl, a reduced and/or 
20 modified form of succinic anhydride, methoxyethyl, 

butyl , cyclohexanemethyl , benzyl , 4 -bromophenethyl , 
4 -me thoxyphenethyl , 4 -chlorobenzyl , 
4-methoxybenzyl, 2-naphthylethyl and 
cyclohexyle thyl ; 

25 R^ is selected from the group consisting of phenyl, 
2-hydroxyphenyl, 1, 4-benzodioxan-6-yl, 
l-methyl-2-pyrrolyl, 1-naphthyl, 
2, 3, 4-trif luorophenyl, 2, 3, 5-trichlorophenyl, 



189 



2,3" (me thylenedioxy) phenyl, 2, 3-dif luorophenyl, 
2, 4-dichlorophenyl/ 2, 6-difluorophenyl, 
2-bromophenyl, 2-chloro-5-nitrophenyl/ 
2-chloro-6-f luorophenyl, 2-aminomethylphenyl, 
2-f luorophenyl, 2-imidazolyl, 2-methoxybenzyl, 

2- naphthyl, 2-thiophene-yl/ 

3, 4- (methylenedioxy) phenyl, 3, 4-dihydroxyphenyl, 

3. 4- dichlorophenyl, 3, 4-dif luorophenyl, 

3. 5- bis (trifluororaethyl) phenyl, 

3, 5-dihydroxyphenyl, 3, 5-dichlorophenyl, 

3, 5-dimethoxyphenyl, 3, 5-dimethyl-4-hydroxyphenyl, 

3- (3, 4-dichlorophenoxy) phenyl, 
3" (4-raethoxyphenoxy) phenyl, 

3- (trifluoroitiethyl) phenyl, 3-bromo-4-f luorophenyl, 
3 -bromopheny 1 , 3 -hydroxyme thylphenyl , 
3-aminomethylphenyl, 3-f luoro-4-methoxyphenyl, 
3-f luorophenyl , 3-hydroxyphenyl, 

3-methoxy-4-hydroxy-5-nitrophenyl, 3-methoxyphenyl, 
3-methyl-4-methoxyphenyl, 3-methylphenyl, 
3-ni tro-4-chlorophenyl , 3-nitrophenyl , 

3- phenoxyphenyl, 3-pyridinyl, 3-thiophene-yl, 

4- (3-dimethylaminopropoxy) phenyl, 

4- (dimethylamino) phenyl, 4 -hydroxyme thylphenyl, 

4- (methylthio) phenyl, 4- (trifluoromethyl) phenyl, 

4--ethylaininophenyl, 4-itiethoxyphenyl 

(p-anisaldehyde) , 4-biphenylcarboxaldehyde, 

4 -bromophenyl , 4 -aminome thylphenyl , 4 -f luorophenyl , 

4 -hydr oxypheny 1 , 4 -isopropylphenyl , 

4 -methoxy-l-naphthaldehyde , 4 -methylpheny 1 , 

3- hydroxy-4-nitrophenyl, 4-nitrophenyl, 

4 - phenoxyphenyl , 4 -propoxyphenyl , 4 -py r idinyl , 
3-methoxy-4-hydroxy-5-broinophenyl, 

5- methyl-2-thiophene-yl, 5-methyl-2-furyl, 

8- hydroxyquinoline-2-yl, 9-ethyl-3-carbazole-yl, 

9- formyl-8-hydroxyjulolidin-yl, pyrrole-2-yl. 
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3- hydroxy-4-methoxyphenyl, 4-methylsulphonylphenyl, 

4- inethoxy-3" (sulfonic acid, Na) phenyl, 

5- bromo-2-furyl, 4-ethoxyphenyl, 4-propoxyphenyl, 
4 -butoxyphenyl , 4 -amylphenyl , 4 -propylaminophenyl , 
4 -butylaminophenyl , 4 -pent ylaminopheny 1 , 

4 -cyclohexylmethy laminophenyl , 

4 -i sobutylaminophenyl , 

4- (2-methoxy) -ethylaminophenyl, 

4-inethoxybenzylaminophenyl, phenethylaminophenyl, 

4 -me thoxyphene thy laminophenyl, 

2- {2-norbornyl) -ethylaminophenyl, 

3 , 4 -dichlorphenethylaminophenyl , 

4 -benzylaminophenyl and 

4 -p-chlorobenzylaminophenyl ; 

\ R^, are, independently, a hydrogen atom; 

is selected from the group consisting of anilinyl, 
N-methylanilinyl , 2 -chloroanilinyl , 

2- methoxyanilinyl, 3-chloroanilinyl, 

3- ethoxyanilinyl , 3-aminophenol , 4-chloroanilinyl , 

4- methoxyanilinyl, benzylamino, 
N-benzylmethylcimino, 2-chlorobenzylamino, 
2- (trifluoromethyl) benzylamino, 

2- hydroxybenzylamino, 3-methoxybenzylamino, 

3- (trifluoromethyl) benzylamino, 

4 - chlorobenzylamino , 4 -methoxybenzylamino , 

4- (trifluoromethyl) benzylamino, phenethylamino, 

2- chlorophenethylamino, 2-methoxyphenethyl amino, 

3- chlorophenethylamino, 4-methoxyphenthylamino, 
3-phenyl-l-propylamino, cyclopentylamino, 
isopropylamino, cycloheptylamino, 

N-methylcyclohexylamino, (aminomethyl) cyclohexane, 
piperidinyl , morpholinyl , 1-aminopiperidinyl , 
diethylamino, 3-hydroxypropyl, isopropylamino. 
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(2-aminoethyl) -trimethylaminoethyl chloride, 
ammonia and hydroxy; and 

Y is CH2NH2. 

9. The isoquinoline compound of claim 1, wherein: 

is selected from the group consisting of methylene 
and a group of the formula: 

-(CH2)„-CH(NHR8)- 

in either chiral form wherein u is selected from a 
number 1, 2 and 4 and is methyl; 

R^ is selected from the group consisting of phenyl, 
2-hydroxyphenyl, 1, 4-ben2odioxan-6-yl, 

1- methyl-2-pyrrolyl, 1-naphthyl, 

2,3,4 -trif luorophenyl , 2,3, 5-tr ichlorophenyl , 

2.3- (methylenedioxy) phenyl, 2, 3-dif luorophenyl, 

2. 4- dichlorophenyl, 2, 6-dif luorophenyl, 

2- bromophenyl , 2-chloro-5-nitrophenyl , 
2-chloro-6-f luorophenyl, 2-cyanophenyl, 

2-f luorophenyl, 2-imidazolyl, 2-methoxyben2yl, 

2- naphthyl, 2-thiophene-yl, 

3,4- (methylenedioxy) phenyl , 3,4 -dihydroxyphenyl , 

3. 4- dichlorophenyl, 3, 4 -dif luorophenyl, 

3. 5- bis (trifluoromethyl) phenyl, 
3,5-dihydroxyphenyl, 3, 5-dichlorophenyl, 
3,5-dimethoxyphenyl, 3, 5-dimetbyl-4-hydroxyphenyl, 

3- (3, 4-dichlorophenoxy) phenyl, 
3- ( 4-methoxyphenoxy ) phenyl , 

3- ( trifluoromethyl ) phenyl , 3-bromo-4 -f luorophenyl , 
3-bromophenyl , 3-hydroxymethylphenyl , 
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3-aminomethylphenyl/ 3-f luoro-4-methoxyphenyl, 
3-fluorophenyl, 3-hydroxyphenyl, 

3-methoxy-4-hydroxy-5-nitrophenyl, 3-methoxyphenyl, 
3-methyl-4 -methoxyphenyl , 3-inethylphenyl , 
3-nitro-4"chlorophenyl, 3-nitrophenyl, 

3- phenoxyphenyl, 3-pyridinyl, 3-thiophene-yl, 

4- (3"dimethylaniinopropoxy) phenyl, 

4- (dimethyl amino) phenyl, 4-hydroxymethylphenyl, 
4- (me thylthio) phenyl, 4- (trifluoromethyl) phenyl, 
4 -e thylaminopheny 1 , 4 -^methoxyphenyl , 4 -biphenyl , 
4 -bromophenyl , 4 -aminomethylphenyl , 4 - f luor opheny 1 , 
4 -hydroxyphenyl , 4 -i sopropylphenyl , 
4 -methoxy-l-naphthyl , 4 -methylphenyl , 3-hydroxy-4 - 
nitrophenyl, 4-nitrophenyi, 4-phenoxyphenyl, 4- 
propoxyphenyl, 4-pyridinyl, 3-methoxy-4-hydroxy-5- 
bromophenyl, 5-methyl-2-thiophene-yl, 5-methyl-2- 
furyl, 8-hydroxyquinoline--2-yl, 9-ethyl-3- 
carbazole-yl, 9-formyl-8-hydroxyjulolidin-yl, 
pyrrole-2-yl , 3-hydroxy-4 -methoxyphenyl , 4 - 
methylsulphonylphenyl, 4-methoxy-3- (sulfonic acid, 
Na) phenyl and 5-bromo-2-furyl; 

R^, R^, are, independently, a hydrogen atom; 

X is cyclohexylcimino; and 

Y is CH2NH2. 

10. The isoquinoline compound of claim 1, wherein: 

R^ is selected from the group consisting of methylene 
and a group of the formula: 



-(CH2)u-CH(NHR8)- 



wo 99/55679 PCT/US99/09216 

193 

in either chiral form wherein u is selected from a 
number 1, 2 and 4 and is methyl; 

is selected from the group consisting of 
3- (3, 4-dichlorophenoxy) phenyl, l-methyl-2-pyrrolyl, 
5 3-phenoxyphenyl, 4-phenoxyphenyl, 3-methoxy-4- 

hydroxy-5-bromophenyl and 9-ethyl-3-carbazolyl; 

R^, R% R^, are, independently, a hydrogen atom; 

X is 2-hydroxybenzyl; and 



is CH2NH2. 



10 11. The isoquinoline compound of claim 1, wherein: 

R^ is selected from the group consisting of methylene 
and a group of the formula: 



-(CH2)„-CH(NHR8)- 



in either chiral form wherein u is selected from a 
15 number 1, 2 and 4 and R® is methyl; 

r2 is selected from the group consisting of 2,4- 

dichlorophenyl, 4-biphenyl and 4-ethylaminophenyl; 

R^, R% R^, R^ are, independently, a hydrogen atom; 

X is selected from the group consisting of anilinyl, 

20 N-methylanilinyl, 2-chloroanilinyl, 

2- methoxyanilinyl, 3-chloroanilinyl, 

3- e thoxyaniliny 1 , 3-aminophenol , 4 -chloroanilinyl , 

4- methoxyanilinyl, benzylamino. 
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N-benzylmethylamino, 2-chlorobenzylainino, 

2- {trifluoromethyDbenzylamino, 
2"hydroxybenzylamino, 3-methoxybenzylamino, 

3- (trifluoroinethyl)benzylainino, 

4- chlorobenzylamino, 4-methoxybenzylamino, 

4- (trifluoromethyDbenzylamino, phenethylamino, 

2- chlorophenethylamino, 2-methoxyphenetJiylajiiino, 

3- chlorophenethylamino, 4-methoxyphenthylamino, 
3-phenyl-l-propylamino, cyclopentylamino, 
isopropylamino, cycloheptylamino/ 
N-methylcyclohexylamino^ cyclohexylmethylamino, 
piperidinyl, morpholinyl, 1-aitiinopiperidinyl, 
diethylaraino, allylamino, isopropylamino, 
{2-aininoethyl) -trimethylammonium, ammonixim and 
hydroxy; and 

Y is CH2NH2. 

12. The isoquinoline compound of claim 1, wherein: . 

is of the formula: 




in either chiral form wherein u is selected from a 
number 1, 2 and 4 and R® is selected from the group 
consisting of a hydrogen atom, methyl, phenylethyl, 
2-{N-methyl)aminoethyl and 2-aminoethyl; 



is selected from the group consisting of 
2, 4-dichlorophenyl, 4-biphenyl and 4- 
ethylaminophenyl ; 



R^ R\ R^ R^ are, independently, a hydrogen atom; 
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Y 



5 



R2 

10 



15 



is selected from the group consisting of 
cyclohexylamino and 2-hydroxyben2ylamino; and 

is CH2NH2. 

13. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is the number 4 
and is methyl; 

is selected from the group consisting of 

4 -propyl aminophenyl , 4 -butylaminophenyl , 

4 -cyclohexylmethylaminophenyl , 

4 - i s obut y 1 ami nopheny 1 , 

4- {2-methoxy) -ethylaminophenyl, 

4- (4-methoxyben2yl) aminophenyl, 

4 -phenethylaminophenyl , 

4- (4-methoxyphenethyl) aminophenyl, 

2- (2-norboranyl) -ethylaminophenyl, 

3, 4-dichlorphenethylaminophenyl, 

4-benzylaminophenyl and 4-p- 

chlorobenzylaminophenyl ; 

, R^, R^ are, independently, a hydrogen atom; 




X 



is selected from the group consisting of 
cyclohexylamino and 2-hydroxyben2ylamino; and 
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Y is CH2NH2. 

14. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



-(CH2)„-CH(NHR8)- 



5 in the (s) chiral form wherein u is selected from 

the numbers 3 and 4 and is selected from the 
group consisting of a hydrogen atom, methyl, ethyl, 
phenylethyl, 2- (N-methyl) aminoethyl, 2-aminoethyl, 
2- (N-methyl) propyl, hydroxyethyl, 2-(N- 

10 methyl) amino-2-phenethyl, a reduced form of 

succinic anhydride, methoxyethyl, butyl, 
cyclohexylme thyl , benzyl , 4 -bromophene thyi , 
4 -methoxyphenethyl , 4 -chlorobenzyl , 
4-methoxybenzyl, 2-naphthylethyl and 

15 cyclohexylethyl; 

R^ is selected from the group consisting of 4- 
biphenyl, 4-ethylaminophenyl and 4- 
but ylaminophenyl ; 

20 R^, R*, R^, R^ are, independently, a hydrogen atom; 

X is selected from the group of cyclohexyl amino, 

ammonia and phenethylamino; and 

Y is CH2NH2. 

15. The isoquinoline compound of claim 1, wherein: 



25 R^ is of the formula: 
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-(CH2)„-CH(NHR8)- 

in the (s) chiral form wherein u is selected from 
the numbers 3 and 4 and is selected from the 
group consisting of methyl, phenethyl and benzyl; 

5 is selected from the group consisting of 

4 -pentylaminophenyl , 4 -ethoxyphenyl , 
4-propoxyphenyl, 4-butoxyphenyl and 4-amylphenyl; 

R^, R\ R^, R® are, independently, a hydrogen atom; 

X is phenethylamino; and 



10 Y is CH2NH2. 

16. The isoquinoline compound of claim 1, 

wherein: 

R^ is of the formula: 

-(CH2)„-CH(NHR8)- 

15 in the (r) chiral form wherein u is selected from 

the numbers 3 and 4 and R^ is selected from the 
group consisting of methyl, 2- (N-methyl) aminoethyl, 
2-aminoethyl and phenethyl; 

r2 is selected from the group consisting of 
20 4-biphenyl, 4-ethylaminophenyl and 4-nitrophenyl; 



R^, R*, R^, R* are, independently, a hydrogen atom; 
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is selected from the group consisting of phenethyi, 
ammonia and cyclohexylamino; and 

is CH2NH2. 

17. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is 3 and is 
ected 

from the group consisting of a hydrogen atom, 
nylethyl, benzyl and 4-isobutyl-a-methylphenylethyl; 

is selected from the group consisting of 

2. 4- dichlorophenyl, 2-bromophenyl, 

3. 5- bis (trifluoromethyl) phenyl, 3-phenoxyphenyl, 
4-phenoxyphenyl and 4-propoxyphenyl; 

R% R^, R® are, independently, a hydrogen atom; 

is selected from the group consisting of 

2- (trifluoromethyl) benzylamino, 
2"ethoxyben2ylamino, 2-methoxyphenethylamino, 

3- chlorophenethylamino, 3-methoxybenzylamino, 

4- methoxybenzylamino, 4-methoxyphenethylamino, 
benzylamino, cycloheptylamino and cyclohexylamino; 
and 

is CH2NH2. 
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18, The isoquinoline compound of claim 1, wherein: 
is of the formula: 

-(CH2)„-CH(NHR8)- 

in the (s) chiral form wherein u is selected from 
the numbers 3 and 4 and is selected from the 
group consisting of ethyl and cyclohexylethyl; 

B} is selected from the group consisting of 

4-amylphenyl, 4-butoxyphenyl, 4-butylaminophenyl, 
4-ethoxyphenyl, 4-ethylphenyl and 
4 -n-propoxyphenyl ; 

R^, R\ R^, R® are, independently, a hydrogen atom; 

X is selected from the group consisting of ammonia, 

hydroxy and phenethylamino; and 

Y is CH2NH2. 

19. The isoquinoline compound of claim 1, wherein: 
R^ is of the formula: 

-(CH2)„-CH(NHR8)- 

in the (s) chiral form wherein ti is 3 and R® is 

selected from the group consisting of 

4- (amino) -butyl, 4- (aminobenzyl) -butyl, 

4" (diethylamino) -butyl, 4- (isopropylamino) -butyl, 

4- (hydroxy) -butyl, 4- (phenethylamino) -butyl. 
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Y 

10 



15 
20 



4- (piperidino) -butyl, 4- ( t-butylamino) -butyl and 
4- (aminophenyl) -butylr- 
is 4-ethylaminophenyl; 
\ R^, R* are, independently, a hydrogen atom; 

is selected from the group consisting of ammonia 
and phenethylamino; and 

is CH2NH2. 

20. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is 3 and R^ is 

selected from the group consisting of 

4- (isopropylamino) -butyl, 4- (benzoamino) -butyl, 

4- (diethylamino) -butyl, 4- (phenethylamino) -butyl, 

5- (isopropylamino) - (3, 4) cyclopropane-pentyl, 
5- (benzoamino) - (3, 4 ) cyclopropane-pentyl, 

5- (diethylamino) - (3,4) cyclopropane-pentyl, 

5- (phenethylamino) - (3, 4 ) cyclopropane-pentyl, 

2-amino-2-ethoxy-N-ethylisopropylamino- 

2-amino-2-ethoxy-N-ethylbenzyl, 

2-amino-2-ethoxy-N-ethyldiethyl, 

2-amino-2-ethoxy-N-ethylphenethyl, 

(2,3) benzyl - 4 - i s opr opy 1 amino , 

(2, 3) benzyl-4-benzylamino, 

(2, 3) benzyl-4-diethylamino, 

(2, 3)benzyl-4-phenethylamino, 
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X 
Y 

10 



15 

R2 



3- (hydroxy) -5- (isopropylamino) -3-pentyl, 
3- (hydroxy) -5- (benzylamino) -3-pentyl, 
3- (hydroxy) -5- (diethylamino) -3-pentyl and 
3- (hydroxy) -5- (phenethylamino) -3-pentyl; 

is 4-ethylaminophenyl; 

R\ R^, R^ are, independently, a hydrogen atom; 

is sleeted from the group consisting of 
phenethylamino and ammonia; and 

is CH2NH2. 

21. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is 4 and R® is 
selected from the group consisting of benzyl, 
p-methylbenzyl, p-bromobenzyl, p-methoxybenzyl and . 
4 -phenylbenzyl ; 

is selected from the group consisting of 
3, 5-bis (trifluoromethyl) phenyl and 
3- (trifluoromethyl) phenyl; 

\ R^, R* are, independently, a hydrogen atom; 




X is selected from the group consisting of 

phenethylamino, tyramino, 
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5 

Y 

10 R\ 
X 

Y 

15 



2- ( 4-inethoxyphenyl) ethylamino^ 
3, 4-dimethoxyphenylethylainino, 

4 -e thoxyphene thylamino , 4 -phenoxyphenethylamino , 
2- (4-chlorophenyl) ethylamino and 
. 2- (3-methoxyphenyl) ethylamino; and 

is CH2NH2. 

22. The isoquinoline compound of claim 1, wherein: 
is 5- (2-aminoethylamino) pentyl; 

is p- (N-ethylamino) benzyl; 

R\ R^, R^ are, independently, a hydrogen atom; 

is selected from the group consisting of 
2-methoxybenzylamino, 4-methoxybenzylamino, 
cyclohexylamino, phenethylamino and ammonia; and 

is CH2NH2. 

23. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is selected from 
the numbers 3 and 4 and R^ is se'lected from the 
group consisting of pentyl, 4-phenoxybutyl and 
4 "hydroxypentyl ; 




R^ is p- (N-ethylamino) benzyl; 
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R^, RS R^, R^ are, independently, a hydrogen atom; 



Y 

5 

R^ 

10 
15 



is selected from the group consisting of 
phenethylamino and ammonia; and 

is CH2NH2. 

24. The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is 4 and R^ is 
selected from the group consisting of 
(a,a,a-trifluoro-p-tolyl) ethyl, 

3- (4-methoxyphenyl)propyl, 4-biphenylmethyl, 
4 "biphenyle thyl , 4-chlorophenylethyl , 

4- phenoxybutyl, butyl, glycolyl, a hydrogen atom, 
hydrocinnamylmethyl , isobutylmethyl , methyl , 
p-methoxybenzyl, 4-hydroxybutyl and 

2 - ( t rime thy 1 ) ethyl ; 

is selected from the group consisting of 
4-propoxyphenyl, 4-amylphenyl and 
3, 5-bistrifluoromethylphenyl; 
:\ R^, R^ are, independently, a hydrogen atom; 

is selected from the group consisting of ammonia 
and cycloheptylamino; and 




Y is CH2NH2. 
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5 

10 R^ 

X 

15 

20 Y 



25, The isoquinoline compound of claim 1, wherein: 
is of the formula: 



in the (s) chiral form wherein u is 4 and is 
selected from the group consisting of methyl and 
phenethyl; 

is selected from the group consisting of 
4-propoxyphenyl, 4-amylphenyl and 
3, 5-bistrif luoromethylphenyl; 

R% R^, R^ are, independently, a hydrogen atom; 

is selected from the group consisting of 
4-chloroben2ylamino, 4-methoxybenzylamino, 
4 -methoxyphene thylamino , phenylamino , benzy lamino , 
cyclohexanemethylamino, cyclohexy lamino, 
cyclooctylamino, cyclopentylamino, diethylamino, 
ethanolamino, isopropylamino, morpholino, 
n-methylanilino, n-methylcyclohexylamino, hydroxy, 
p-anisidino, phenethylamino, piperidino and 
t-butylamino; and 

is CH2NH2- 



26. The isoquinoline compound of claim 1, wherein: 




is of the formula: 
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-(CH2)„-CH(NHR8)- 



in the (s) chiral form wherein u is 4 and is 
selected from the group consisting of 
(a^ a,a-trif luoro-p-tolyl) ethyl, 1 -adamant aneethyl, 
5 3- (4-methoxyphenyl) propyl, 4-phenylbenzyl, 

4-pheny.lphenethyl, 4-chlorophenethyl, 
4-imidazolemethyl, 4-methoxyphenyethyl, 
4-phenoxypentyl , a, a, a-trif luoro-p-toluylethyl , 
ethyl, benzyl, butyl, glycolyl, 
10 hydrocinnamylmethyl, isobutylmethyl, 

p-methoxybenzyl, phenethyl, 4-hydroxybutyl and 
2- (trimethyl) ethyl; 

is selected from the group consisting of 
4-propoxyphenyl, 4-amylphenyl and 
15 3, 5-bistrif luoromethylphenyl; 

R^, R\ R^, R* are, independently, a hydrogen atom; 

X is selected from the group consisting of ammonia 

and cycloheptylamino; and 

Y is CH2NH2. 

20 27, The isoquinoline compound of claim 1, wherein 

R^ is -{CH2)u-CH(NHR^)-; u is 4; and R^ is methyl; R^ is 
2, 4-dichlorophenyl; R^, R\ R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2- 

28. The isoquinoline compound of claim 1, wherein 
25 R^ is -{CH2)u-CH{NHR®)-; u is 4; and R« is methyl; R^ is 
4-ethylaminophenyl; R^, R\ R^ R* are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CHjNHj. 
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29- The isoquinoline compound of claim 1, wherein 
is -(CH2)u-CH(NHR^)-; u is 4; and is methyl; R^ is 
4-biphenyl; R^ R^ R% R^ are, independently, a hydrogen 
atom; X is cyclohexylamino; and Y is CH2NH2- 

5 30. The isoquinoline compound of claim 1, wherein 

R^ is -{CH2)u"CH(NHR®)-; u is 4; and R^ is methyl; R^ is 
4-phenoxyphenyl; R^, R*, R^ R* are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

31. The isoquinoline compound of claim 1, wherein 
10 is -(CH2)u-CH(NHR®)-; u is 4; and R^ is methyl; R^ is 

4-propoxyphenyl; R^, R^, R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2- 

32. The isoquinoline compound of claim 1, wherein 
R^ is -(CH2)u-CH(NHR^)-; u is 4; and R^ is methyl; R^ is 

15 4-ethylaminophenyl; R^, R\ R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

33. The isoquinoline compound of claim 1, wherein 
B} is -(CH2)u-CH(NHR^)-; u is 3; and R^ is 2-phenylethyl; R^ 
is 4-ethylaminophenyl; R^, R\ R^ R* are, independently, a 

20 hydrogen atom; X is 2-hydroxyben2ylamino; and Y is CH2NH2. 

34. The isoquinoline compound of claim 1, wherein 
R^ is -(CH2)u-CH{NHR^)-; u is 3; and R^ is 2-phenylethyl; R^ 
is 4-ethylaminophenyl; R^ R\ R% R* are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

25 35. The isoquinoline compound ^of claim 1, wherein 

R^ is -(CH2)u"CH(NHR^)-; u is 4; and R^ is methyl; R^ is 
4-butylaminophenyl; R^, R\ R^, R^ are, independently, a 
hydrogen atom; X is 2-hydroxybenzylamino; and Y is CH2NH2. 
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36. The isoquinoline compound of claim 1, wherein 
is -(CH2)u-CH(NHR^)-; u is 4; and is methyl; R^ is 
4-butylaminophenyl; R^ R\ R^, R® are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2- 

5 37. The isoquinoline compound of claim 1, wherein 

Ri is -{CH2)u-CH(NHR®)"; u is 4; and R® is 2- (N- 
methyDethyl; R^ is 4-biphenyl; R^ R\ R% R^ are, 
independently, a hydrogen atom; X is amino; and Y is 
CH2NH2 . 

10 38. The isoquinoline compound of claim 1, wherein 

R^ is -(CH2)u-CH(NHR^)-; u is 4; and R^ is butyl; R^ is 
4-ethylaminophenyl; R^, R^ R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

39. The isoquinoline compound of claim 1, wherein 
15 R^ is - (CH2)u-CH(NHR^)-; u is 4; and R® is ethyl; R^ is 

4-ethylaminophenyl; R^ R\ R^, R^ are, independently, a 
hydrogen atom; X is amino; and Y is CH2NH2. 

40. The isoquinoline compound of claim 1, wherein 
R^ is -(CH2)u-CH(NHR«)-; u is 4; and R« is 2- 

20 cyclohexylethyl; R^ is 4-butylaminophenyl; R^ R\ R^, R^ 
are, independently, a hydrogen atom; X is amino; and Y is 
CH2NH2. 

41. The isoquinoline compound of claim 1, wherein 
Ri is -(CH2)u-CH(NHR^)-; u is 3; and R® is 2- 

25 cyclohexylethyl; R^ is 4-ethylaminophenyl; R^ R\ R\ R® 
are, independently, a hydrogen atom; "-X is amino; and Y is 
CH2NH2 . 
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42. The isoquinoline compound of claim 1, wherein 
is -(CH2)u-CH(NHR«)-; u is 3; and is 4-hydroxybutyl; 

r2 is 4-ethylaminophenyl; R^ R^ R^, R^ are, 
independently, a hydrogen atom; X is 2-phenethylamino; 
5 and Y is CHgNHz- 

43, The isoquinoline compound of claim 1, wherein 
Ri is -(CH2)u-CH(NHR^)-; u is 4; and R® is 2-phenethyl; R^ 
is 4-propoxyphenyl; R^, R\ R^, R® are, independently, a 
hydrogen atom; X is cycloheptylamino; and Y is CHgNHg. 

10 44. The isoquinoline compound of claim 1, wherein 

R^ is -{CH2)u-CH{NHR^)-; u is 4; and R^ is ethyl; R^ is 4- 
ethoxyphenyl; R^, R*, R% R® are, independently, a hydrogen 
atom; X is amino; and Y is CH2NH2. 

45, The isoquinoline compound of claim 1, wherein 
15 R^ is -(CH2)u-CH{NHR^)-; u is 4; and R^ is ethyl; R^ is 4- 

propoxyphenyl; R^, R*, R^, R^ are, independently, a 
hydrogen atom; X is amino; and Y is CH2NH2- 

46. The isoquinoline compound of claim 1, wherein 
R^ is -(CH2)u-CH(NHR^)-; u is 4; and R® is ethyl; R^ is 4-n- 

20 butoxyphenyl; R^, R^ R^/ are, independently, a hydrogen 
atom; X is amino; and Y is CH2NH2. 



47. The isoquinoline compound of claim 1, wherein 
R^ is -(CH2)u-CH(NHR«)-; u is 4; and R« is ethyl; R^ is 4-n- 
pentylphenyl; R^, R\ R^, R^ are, independently, a hydrogen 

25 atom; X is amino; and Y is CH2NH2. 

48. The isoquinoline compound of claim 1, wherein 
R^ is -{CH2)u"CH(NHR«)-; u is 3; and R® is 4-hydroxybutyl; 
R^ is 4-ethylaminophenyl; R^, R\ R^, R^ are. 
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independently, a hydrogen atom; X is amino; and Y is 
CH2NH2 . 

49. The isoquinoline compound of claim 1, wherein 
is -{CH2)u-CH(NHR^)-; u is 3; and R« is pentyl; R^ is 4- 

5 ethylaminophenyl; R^, R% R^, R^ are, independently, a 
hydrogen atom; X is 2-phenethylamino; and Y is CH2NH2. 

50. The isoquinoline compound of claim 1, wherein 
R^ is -{CH2)u-CH{NHR^)-; u is 4; and R^ is 4-hydroxybutyl; 
r2 is 4"pentylphenyl; R^, R\ R^, R^ are, independently, a 

10 hydrogen atom; X is amino; and Y is CH2NH2. 

51. A method of altering the activity of a 
melanocortin receptor in a subject, comprising 
administering to the subject an effective amount of a 
melanocortin receptor ligand, wherein said melanocortin 

15 receptor ligand comprises the isoquinoline compound of 
claim 1 . 

52. The method of claim 51, wherein said 
melanocortin receptor activity regulates the activity of 
a cytokine. 

20 53. The method of claim 52, wherein said 

melanocortin receptor ligand decreases said cytokine 
activity. 

54. The method of claim 53, wherein said cytokine 
activity is tumor necrosis factor-a activity. 

25 55. The method of claim 54, wherein said 

melanocortin receptor ligand comprises an isoquinoline 
compound of the formula: 
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3 



X 



2 



Y 



6 



wherein: 

is -(CH2)u-CH(NHR«)-; u is 4; and is methyl; R^ is 
selected from the group consisting of 2, 4-dichlorophenyl, 



4-ethylaminophenyl; R^, R\ R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CH2NH2. 

56. The method of claim 52, wherein said 
melanocortin receptor ligand enhances said cytokine 

10 activity. ' 

57. The method of claim 56, wherein said cytokine 
activity is interleukin-10 activity. 

58. The method of claim 57, wherein said 
melanocortin receptor ligand comprises an isoquinoline 

15 compound of the formula: 



5 4-biphenyl, 4-phenoxyphenyl, 4-propoxyphenyl and 
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N 
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10 



wherein: 

is -(CH2)u-CH(NHR«)-; u is 4; and R® is methyl; R^ is 
selected from the group consisting of 2, 4-dichlorophenyl, 
4 -biphenyl , 4 -phenoxyphenyl , 4 -propoxyphenyl and 
4-ethylaminophenyl; R^, R\ R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CHjNHj. 

59, A method of decreasing inflammation in a 
subject, comprising administering to the subject an 
effective amount of a melanocortin receptor ligand, 
wherein said melanocortin receptor ligand comprises the 
isoquinoline compound of claim 1. 

60. The method of claim 59, wherein said 
melanocortin receptor ligand comprises an isoquinoline 
compound of the formula: 
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R 
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wherein: 

is -(CH2)u-CH{NHR«)-; u is 4; and is methyl; R^ is 
selected from the group consisting of 2^ 4-dichlorophenyl, 
5 4-biphenyl, 4-phenoxyphenyl, 4-propoxyphenyl and 

4-butylaminophenyl; R^, R^, R^, R^ are, independently, a 
hydrogen atom; X selected from the group consisting of 
cyclohexylamino and 2-hydroxybenzylamino; and Y is CH2NH2. 

61. A method of decreasing the body weight of a 
10 subject, comprising administering to the subject an 

effective amount of a melanocortin receptor ligand, 
wherein said melanocortin receptor ligand comprises the 
isoquinoline compound of claim 1. 

62. The method of claim 61, wherein said 

15 melanocortin receptor ligand comprises an isoquinoline 
compound of the formula: 
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wherein: 

is -(CH2)u"CH{NHR«)-; u is 4; and R® is methyl; R^ is 
selected from the group consisting of 2, 4-dichlorophenyl, 
5 4-biphenyl, 4-phenoxyphenyl and 4-propoxyphenyl; R^, R\ 
R^, R^ are, independently, a hydrogen atom; X is 
cyclohexylamino; and Y is CH2NH2. 

63, A combinatroial library comprising two or more 
isoquinoline compounds of the formula: 




wherein: 
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is selected from the group consisting of Cj to Cg 
alkylene, Ci to C9 substituted alkylene, C2 to Cg 
alkenylene, C2 to C9 substituted alkenylene, to Cg 
alkynylene, C2 to Cg substituted alkynylene, C7 to 
5 Ci2 phenylalkylene^ C7 to C12 substituted 

phenylalkylene and a group of the formula: 

-(CH2)„-CH(NHR8)- 

wherein u is selected from a number 1 to 8; and 
is selected from the group consisting of a hydrogen 
10 atom, Ci to Cg alkyl, Ci to Cg substituted alkyl, C, 

to C12 phenylalkyl. and C7 to C12 substituted 
phenylalkyl; 

R^ is selected from the group consisting of phenyl, 

substituted phenyl, naphthyl, substituted naphthyl, 
15 C7 to C12 phenylalkyl, C7 to C12 substituted 

phenylalkyl, a heterocyclic ring and a substituted 
heterocyclic ring; 

R^, R\ R^ and R^ are, independently, a hydrogen atom, 
halo, hydroxy, protected hydroxy, cyano, nitro, 

20 to Cfi alkyl, C2 to C7 alkenyl, C2 to C7 alkynyl, C^ 

to Cg substituted alkyl, Cj to C7 substituted 
alkenyl, C2 to C7 substituted alkynyl, Ci to C7 
alkoxy, Ci to C7 acyloxy, Ci to C7 acyl, C3 to C7 
cycloalkyl, C3 to C7 substituted cycloalkyl, C5 to C, 

25 cycloalkenyl, C5 to C7 substituted cycloalkenyl, a 

heterocyclic ring, C7 to C12 phehylalkyl, C7 to C12 
substituted phenylalkyl, phenyl, substituted 
phenyl, naphthyl, substituted naphthyl, cyclic C2 
to C7 alkylene, substituted cyclic Cj to C7 

30 alkylene, cyclic C2 to C7 heteroalkylene. 
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10 

X 

15 

Y 



substituted cyclic C2 to C7 heteroalkylene, carboxy, 
protected carboxy, hydroxymethyl, protected 
hydroxymethyl, amino, protected amino, 
(monosubstituted) amino, protected 
(monosubstituted) amino, (disubstituted) amino, 
carboxamide, protected carboxamide, Ci to C4 
alkylthio, Ci to C4 alkylsulfonyl, Cj to C4 
alkylsulfoxide, phenylthio, substituted phenylthio, 
phenylsulfoxide, substituted phenylsulf oxide, 
phenylsulfonyl and substituted phenylsulf onyl; 

is selected from the group consisting of hydroxy, 
amino, protected amino, (monosubstituted) amino, 
(disubstituted) amino, an amino acid, aniline, 
substituted aniline, a heterocyclic ring, an 
aminosubstituted heterocyclic ring, and a 
substituted aminosubstituted heterocyclic ring; and 

is selected from the group consisting of CH2NHR'' and - 
C(0)NHR'', wherein is a hydrogen atom, Ci to 
alkyl and Ci to Cg substituted alkyl. 

64. The combinatorial library of claim 63, wherein: 

is selected from the group consisting of Ci to Cg 
alkylene, to C9 substituted alkylene and a group 
of the formula: 




25 



wherein u is selected from a number 1 to 8; and R® 
is selected from the group consisting of a hydrogen 
atom, Ci to C9 alkyl, Ci to C5 substituted alkyl, C, 
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to Ci2 phenylalkyl and C7 to C12 substituted 
phenylalkyl. 

65. The combinatorial library of claim 63, wherein: 

is selected from the group consisting of phenyl, 
5 substituted phenyl, a heterocyclic ring, amino 

substituted heterocyclic ring and a substituted 
heterocyclic ring. 

66. The combinatorial library of claim 63, wherein: 
R^, R% R^ and R^ are, independently, a hydrogen atom. 

10 67. The combinatorial library of claim 63, wherein: 

X is selected from the group consisting of hydroxy, 

amino, protected amino, (monosubstituted) amino, 
(disubstituted) amino, aniline, substituted aniline, 
a heterocyclic ring, a substituted heterocyclic 
15 ring, an aminosubstituted heterocyclic ring, and a 

substituted aminosubstituted heterocyclic ring. 

68. The combinatorial library of claim 63, wherein: 

y is CHjNHR'', wherein R^ is selected from the group 

20 consisting of a hydrogen atom, Ci to Cg alkyl and Ci 

to Cfi substituted aikyl. 
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69. The combinatorial library of claim 63, wherein: 
is selected from the group consisting of Ci to C9 



wherein u is selected from a number 1 to 8; and 
is selected from the group consisting of a hydrogen 
atom, Ci to Cg alkyl, Ci to C9 substituted alkyl, 
to C12 phenylalkyl and C7 to C12 substituted 
phenylalkyl; 

is selected from the group consisting of phenyl, 
substituted phenyl, a heterocyclic ring, amino 
substituted heterocyclic ring and a substituted 
heterocyclic ring; 

R\ and R^ are, independently, a hydrogen atom; 

is selected from the group consisting of hydroxy, 
amino, protected amino, (monosubstituted) amino, 
(disubstituted) amino, aniline, substituted aniline, 
a heterocyclic ring, a substituted heterocyclic 
ring, an aminosubstituted heterocyclic ring, and a 
substituted aminosubstituted heterocyclic ring; and 

is CHjNHR"', wherein R"' is selected from the group 
consisting of a hydrogen atom, Ci to Cg alkyl and Cj 
to Cg substituted alkyl. 



alkylene, Ci to Cg substituted alkylene and a group 
of the formula : 
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70. A method of treating erectile dysfunction in 
a subject, comprising administering to the subject an 
effective amount of a melanocortin receptor ligand, 
wherein said melanocortin receptor ligand comprises the 

5 isoquinoline compound of claim 1. 

71. A method of treating erectile dysfunction in 
a subject, comprising administering to the subject an 
effective amount of a melanocortin receptor ligand, 
wherein said melanocortin receptor ligand comprises the 

10 isoquinoline compound of claim 7. 

72. A method of treating erectile dysfunction in 
a subject, comprising administering to the subject an 
effective amount of a melanocortin receptor ligand, 
wherein said melanocortin receptor ligand comprises the 

15 isoquinoline compound of claim 14. 

73. The method of claim 72, wherein said 
melanocortin receptor ligand comprises an isoquinoline 
compound of the formula: 




20 wherein: 
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is -(CH2)u-CH(NHR^)-; u is 3; and is methyl; R^ is 
4-butylaminophenyl; R^, R^, R^, R^ are, independently, a 
hydrogen atom; X is cyclohexylamino; and Y is CHjNHj- 
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Fig. 2 Arflciildonic Acid Induced Dermal Inllammaton 
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Fig. 4 AroGhidonic Acid Induced Dermal Inflommalion 
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